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Preface

The STARS Structured Specification for the DoD Advanced Automation System which shall also be referred
to as the DoD Advanced Automation System [nformation Object Model is the Required IBM Deliverable for
STARS Task IQM15, Phase II. This document serves as an example of:

» IOM Packaging Concepts,
« Application of the IOM layered modeling techniques and
* IOM Object decomposition, learmed, practiced and refined during IQM15 phases I and II.

This document is not intended to be a tutorial on the IOM Methodology; it is an example of its applica-
tion. A paper will be be prepared for STARS Task IQM15 Phase III which will discuss the IOM method-
ology and serve as a companion document to undersiand the techniques employed in the preparation of this
deliverable.

This document should not be viewed as an official doccument in its descriptions of a proposed DoD
Advanced Automation System. Although our original intent for IZM15 phase Il was to faithfully apply the
methodology as learned during IQM15 phase I and concentrate on extensive information capture, this was
not possible. The JOM methodology, as practiced by Foxboro, was not completely conveyed during IQM15
phase I and there was no reference material available which explaiied IOM modeling function (how to apply
the methodology) and IOM modeling form (what things should look like after the methodology has been
applied). IQMI15 phase II became a discovery process, where we modeled severai versions of a DoD AAS in
our process of learning Foxboro’s techniques, as well as refining them. This document represents work per-
formed over a forty-five (45) day period during QM 15 phase I, where the IBM team applied the method-
ology, from insights gained through interactions with Foxboro personnel. Further, several nf the QM15
team members spent time in the months of January and February, 1990 to populatc their sections of
Excelerator database and document their IOM models.

In the IOM development process, several versions are prepared during the 90 to 120 day analysis period.
The first version of the IOM is referred to as the “first pass book.” This version is to be reviewed and
critiqued by domain experts who generate issues and problems that need to be addressed in the “second pass
book.” Typically only two books are required, but a third can be produced, if the IOM is not sufficienily
complete. This product represents a “first pass book.” The “first pass book” may or may not be complete,
but has sufficient materal in it to conduct a technical review for material validation with domain experts.

Although this IOM is not complete, it does serve as a good example of the form of an IOM. The most
illustrative example of the IOM layered modeling technique (also referred to as the White Layered Model) is
the Information Object Model for /.0 Traffic Surveillance. The most complete example Information Object
Models in the document are 6.0 Flight Plan Entry Support and 7.0 Flight Plan Operation Support.

Preface i
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Abstract

The DoD Advanced Automation System Information Object Model is a deliverable frorm IBM STARS Task

IQM15, Phase II. This document serves as an example of 1) IOM Packaging Concepts, 2) Application of

the IOM layered modeling techniques and 3) IOM Object decomposition, learned, practiced and refined

during IQM 1S phases I and II. This document is not intended to be a tutorial on the IOM Methodology;

it is an example of its application. A paper will be be prcpared for STARS Task IQM15 Phase III which

will discuss the IOM methodology and serve as a companion document to understand the techmques
employed in the preparation of this deliverable.

An Information Object Model is a specification for a proposed system, that 1) describes the context for a
system, 2) describes the major functional objects of that system and how they relate to each other by the
information they share and 3) provides a description of the major functional objects of the system, using
extensions to real-time structured analysis, referred to as the Foxboro Methodology in this document. Pre-
paring an IOM for a project involves the interviewing of domain experts, as well as documentation review.
Information from interviews are recorded in a CASE tool for diagram generation. The diagrams generated
from the CASE tool are used as a communication vehicle fo validate and refine the model data stored in the
CASE tool databasc

STARS was interested in the Information Object Model specification process as a means for developing a
complex specification in a shoit time period of 90 to 120 days. The 90 to 120 day period of performance
assumes that the team to build the IOM is fully trained in the methodology and associated tools before the
beginning of the modeling effort. One of the goals of QM 15 was to explore the use of the IOM product as a
means to initiate a concurrent software development life cycle. Another goal was to examine the potennal
role of the IOM in the procurement process. An IOM might be prepared for a new DoD program, giving
the DoD program manager-a better understandmg of the program he or she must manage.

Abstract il
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Introduction

The DoD Advanced Autornation System Information Object Modzi is the requirsd deliveradle for IBM
STARS Task QM15, Phase II. This report is the result of the second phase of STARS QM15, where the
three STARS prime contractors developed Information Object Models of their selected applications. 18M
initially selected Military Air Traffic Control as its applicution. Our approach was t5 build a odel of a
generic military air traffic control system in the first part of phase II, and to specialize this model with &
selected military air traffic control operation. After the QM 15 mid-point review, IBM was directed by tha
government to redirect its modeling efforts to develop a DoD Advanced Automation Systern Information
Object Model. Thus, IBM conducted two semi-related efforts in Phase I, namely: 1) bvilditg an I0M of
a generic military air traffic control system and 2) building an IOM of the DoD AAS. Both of these appiica-
tions certainly contained similar functionality, but addressed the problem o! air traffic control with drarcat-
ically differing sets of requirements. Building the DoD AAS IOM meant the IBM team had to start their
modeling efforts in the second period of phase II from scratch.

In one of our reviews with Foxboro consultant, Dr. Gerald White, IBM illustrated some problems in func-
tional object decomposition that enabled Dr. White to recognize that there was a problem in the way we
were modeling and decomposing our objects. Dr. White soon discoversd that all three primes were uni-
forming applying what they had learned during phase I, although these practices were different than he
intended. Because the major goal of QM15 was to produce an Information Object Model which was illus-
trative of the way Foxboro applied their methodology, we felt we should significantly revise our IOM.
Hence, three weeks before the QM15 phase II final review, the IBM team rewrote its existing IOM to
empioy the modeling heuristics we were able to leam from Dr. White. IBM refined these modeling
heuristics and presented them at the final phase II review meeting in the presentation entitled JOM Method-
ology Notes. Due to the course of our phase II effort, IBM required time in IQM15 phase III to complete:
portions of our IOM deliverable.

Although our DoD AAS IOM is not complete, it does illustrate the transformation modeling techniques zs
applied by Foxboro. Foxboro, currently, does not have a public-domain IOM available which illustrates
these techniques. The IBM DoD AAS IOM is a representative example available of the application of
Foxboro’s techniques for building an IOM, which employs Foxboro’s packaging ideas along with some IBM
enhancements in presentation, real-time structured analysis and Foxboro’s undocumented methodology for
transformation modeling. We feel this is our contribution to STARS task QM 15 and the STARS program.

In the following sections, we will discuss requirements for a DoD AAS, discuss the relationship between
DoD AAS and FAA AAS, describe their similarities and differences, discuss criteria for scoping the task for
producing the DoD AAS IOM and identify the criteria selected for building the DoD AAS IOM.

DoD Advanced Automation System Requirements

The DoD Advanced Automation System to support military air traffic control 1n the future is mandated to
make use of existing FAA capabilities where ever it is possible, and to augment those capabilities to meet
specific military needs. To support military air traffic control requirements will r:quire enhancements to
FAA wapabilities mcluding,

» Added surveillance capabilities

« Enhanced tracking capabilities

 Added approach control system support

+ Added ground-based interrogation system support, including support for modes: 2, 3, 4, C and S

¢ Automation of standard voice recording

Introduction 1
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~ Enhanced tower night operations support

s The ability to conduct tower and approach control iz a stand-alone mode of operation, when FAA
syster support is unavaiable.

Dol Advanced Automation System Components

The DoD Advanced Automation System is coraposed of:
« The FAA Advanced Automation Systemn
+ Stand-alone Tower/Termiral Remote TRACONM Facilities {T/RT).

The FAA Advanced Automation System is composed of;
 Area Control Facilities (ACF) to be supported by the Area Control Computer Complex (ACCC)
+ Enroute Control Centers, supported by the ACCC

» Terminal Remote Approach Control Facilities (TRACON), supported by ACCC equipment called Ter-
minal Advanced Automation System (TAAS)

* Tower Control Centers, supported by the Tower Control Computer Cemplex (TCCC).

Cuuvently the, FAA-planned T/R.T depends on Arca Enmuie Control for:
« Real-time weather data processing
» Flight plan route processing
« Strategic prediction functions
« Long-term recording
* Training scenario generation

+ Software release and adaptation data downloading,

These capabilities must be included in the DoD AAS T/RT to permit stand-alone operations.

Modeling Approach

The goal of IBM STARS task QM 15 was to model the essential processing requirements for a DoD
Advanced Automation System. The DoD Advanced Automation System Information Object Model is a
specification model describing “what” the DoD AAS is and what it should do.
The IBM STARS task QM 15 modeling approach to meet the above goals was to:

* Identify the differences between DoD AAS AND FAA AAS

+ Identify any differences in the essential functionality

+ Identify specific constraint requirements that need to be addressed in the implementation model

+ Determine the essential processing characteristics of the DoD AAS

* Model an IOM representing the essential processing characteristics of the DoD AAS.

Introduction 2
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Examination of Basic Essential Processing Differences
The purpose of both DoD AAS and FAA AAS is to perform air traffic control. Essential processing differ-
ences do not exist, as they both address the same problems:
* Both have requirements for traffic and weather surveillance
« Both have requirements for tactical traffic prediction and strategic traffic prediction
* Both have requirements for approach control systems support.
IBM STARS made the decision to model DoD AAS, using FAA AAS as the basic model. It was our intent

to address the DoD AAS ceastraint requirements in the DoD AAS Implementation Modeling phase;
however, due the redirection of STARS, this effort is currently not planned.

Determining the Scope of Modeling Activities

FAA AAS is composed of 23 Area Control Facilities which includes:
* 1 Enroutz Center per Area Control
* Multiple Approach Control Facilities per Area Control
* Multiple Tower Control Facilities per Approach Control.
Enroute Center and Approach Control facilities are identical in the processing that they must perform.

Tower Control facilities perform a subset of the processing that an Enroute Center and Approach Control
Facilities perforra, as well as functions unique to the tower.

The processing required by the DoD AAS for the Remote TRACON Portion of a T/RT is addressed in the
Area Control IOM. The processing required by the DoD AAS for the Tower Control Portion of a T/RT
will be addressed in the Tower Control IOM. (NOTE: Modeling of the Tower Control IOM was to be a
follow-on activity to be done in conjunction with an IOM completion/Implementation Modeling activity,
and is not addressed in the Phase II DoD AAS IOM.)

The following Do D AAS requirements represent implementation issues to be addressed in the Implementa-
tion Modeling phase, namely:

» Added surveillance capabilities -- SURVEILLANCE

* Enhanced tracking capabilities -- FLIGHT PLAN AND TRACKING ANALYSIS

* Added approach control system support -- TOWER CONTROL

+ Added ground-based interrogation system support for m sdes 2, 3, 4, C and S -- SURVEILLANCE
» Automation of standard voice recording -- RECORDING SUPPORT

* Enhanced tower night operations support -- TOWER CONTROL.

Modeling Scope for the DoD AAS Model

The DoD AAS Model requires two IOMs: One for Area Control and one for Tower Control. Due to the
limitation of time and resources, and our re-direction from military air traffic control to DoD AAS, IBM
STARS Task QM5 concentrated its efforts on modeling the Area Control IOM. The Tower Control IOM
and the DoD AAS Implementation Mode] were to be addressed in future phases, however, based on cus-
tomer re-direction of STARS, these efforts are not currently planned.

Introduction 3
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Mission Statement for the DoD Advanced Automation System

The proposed mission of a CoD Advanced Automation System is to provide automated support for opera-
tional Military Air Traffic Control. DoD Advanced Automation System shall use existing FAA system
capabilities and be able to operate autonomously.

The area control for the DoD Advanced Automation System will monitor and control an area of defined air
space. Tower control for the DoD Advanced Automation System will control airport ground operations.
The DoD Advanced Automation System will provide for the safe and timely departure and arrival of mili-
tary controlled flights.

System flow control shall be aided from both the FAA national flow controller and the FAA and DoD area
flow controllers. They will provide military controllers with airspace traffic advisories and recommendations
on areas of congestion to avoid, for managing military flight operations.

The DoD Advanced Automation System will provide monitoring of aircraft positions in relation to other
aircraft traffic, terrain and weather conditions within a defined air space. The system will also support the
management and control of special use airspace, as required. The system surveillance capability shall include
primary target identification and secondary target identification, supported by ground based interrogation
systems. Weather surveillance shall be supported by the primary surveillance systems, augmented by weather
surveillance systems. Further, the DoD Adv:nced Automation System will provide strategic and tactical
prediction capabilities for performing air space collision situation assessment to identify short-term and mid-
term situations for Military Air Traffic Control personnel to assess and act upon.

Area Control for the DoD Advanced Automation System will provide the functionality included for both an
FAA Enroute Center and a Terminal Remote Approach Control {TRACON). The Area Control for the
system will provide:

» for the sequencing and separation of aircraft;

* navigation instructions to avoid identified situations (e.g. aircraft-to-aircraft traffic conflicts, au’craft-
terrain conflicts, hazardous weather, terrain obstacles, etc.);

» for the tracking of controlled aircraft against filed flight plans;
» navigation instructions to aircraft as requested.
Tower Control for the DoD Advanced Automation System will include the functionality similar to FAA

Tower Control Systems. This system provides for the control of ground travel and issuance of
takeoffflanding clearances.

A DoD Advanced Automation System will:
* accept, process, allow in-flight modification and closeout of flight plans;
» provide communication between controller and aircraft;
+ provide weather informatiun and re-route controlled traffic accordingly;

* provide traffic re-routing due to exceptional conditions (e.g. aircraft emergency, airport closing, etc.);

A typical scenario for operating an aircraft under the guidance of a a DoD Advanced Automation System for
Air Traffic Controi involves the following:

* Pre-Flight
— Flight plan entry
* Departure (Tower/Arca)

Mission Statement for the DoD Advanced Automation System 4
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— Push back clearance

— Taxi clearance

— Take-off clearance

In-Flight (Area)

— Spacing, monitoring, and tracking of aircraft

Approach (Area)

— Sequencing and spacing of aircraft to determine landing order
Ianding (Area/Tower)

— Landing clearance

— Taxi clearance

— Docking clearance
Post-Flight
-+ Close-out flight plan

This scenario is depicted in Figure 1 on page 6.

Mission Statement for the DoD Advauccu Automation System S
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Figure 1. Flying through the Natuonal Airspace. This figure illustrates a typical scenario for operaung an awrcraft

under the guidance of a a DoD Advanced Automation System for Air Traffic Control.
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Overview of DoD Advanced Automation System

The DoD Advanced Automation System can be characterized as three subsystems. These are:
 National Flow Control (level 0 (layer 3.5) of the DoD AAS)
» Area Control Facility (level 1 (layer 3) of the DoD AAS)
» Tower Control Facility (level 1 (layer 3) of the DoD AAS).

The system context diagram for the DoD AAS is presented in Figure 2 on page 8 This figure illustrates the
system boundaries for the DoD Advanced Automation System and its interfaces.

Figure 3 on page 9 illustrates the layered view of the DoD Advanced Automation System and provides the
view of the functional objects inside the DoD Advanced Automation System. This layered view illustrates
the major functional objects of the DoD AAS and their place in the functional object hierarchy (also known
as the functional cbject tree), based on their “White Layered Model” capabilities and roles. The “White
Layered Model” will be described in the IQM15 Phase III deliverable.

The top functional object of the DoD AAS functional object tree is the National Flow Controller which is
illustrated in Figure 4 on page 11 The functional ob,ect tree for the DoD AAS identifies the National Flow
Control Diagram as DoD AAS level 1. Figure 5 on page 13 illustrates the Area Control Facility and Tower
diagram, which is identified as DoD AAS level 2 on the functional object tree.

Figure 6 on page 14 provides the system context for the Area Control Facility and Figure 7 on page 15
provides the system context for the Tower Control Facility.

Overview of DoD Advanced Automation System 7
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‘ Figure 2. DoD Advanced Automation System Context Diagram. This figure shows the system context for the DoD

AAS and the information flow to and from its interfaces.
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Figure 3. DoD Advanced Automation System Functional Object Tree. This fig .re shows the major functional

objects of the DoD Advanced Automation System and their hierarchical relationship to one another. These
objects are layered, based on their functional capabilities.
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National Flow Controlier

The Area Control Facilities shall interface with the National Flow Controller through an X.25 packet
switching system called the NADIN. The National Flow Controller is the focal point for the management
of nationwide air traffic flow. The National Flow Controller receives flight plans (including VFR flight plans
for adapted airports), arrival and departure messages, flight plan amendments (including changes to bulk
store and proposed flight plans), expected departure clearance times (EDCT), cancellations, metering and
data block information, flow restrictions, the status of local metering, changes in area control facility (ACF)
sector capacity and configuration (including fix and airway capacities), traffic statistics, and airport configura-
tion and capacity data for adapted airports.

The National Flow Controller transmits arrival and departure demand lists, altitude reservations (ALTRYV),
airport reservation lists, alerts where projected demand exceeds capacity (i.e. for arrivals, departurss, sectors,
airways and fixes), expected departure clearance times, and track position and data block information (for
adjacent Area Control Facilities). Figure 4 on page 11 illustrates the information flow to and from the
National Flow Controller.

Overview of DoD Advanced Automation System 10
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Figure 4 National Flow Controller.

This figure shows the informauon flow between the Natonal Flow Controller

and the Area Control Facility, illustrated at a subordinate level in Figure 5 on page 13.

Overview of DoD Advanced Automation System
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TOM Diagram Note

Note in Figure 4 on page 11, that information flows to and from its subordinate object, the Area Control
Facility. In a structured analysis repres.v' tion, this would not be proper. Since the National Flow Con-
troller is responsible for monitoring a picture of the national airspace, it receives traffic and weather surveil-
lance data from the Area Control Facilities, along with flight information. In tum, the National Flow
Controller “controls” Area Control Facilities operations by providing them with airspace capacity alerts,
based on national traffic projections.

It is the hierarchic organization of objects, based on their capabilities, and the information and control mes-
sages passed to subordinate objects that makes the IOM transformation modeling unique.

It should also be noted that the National Flow Controller,.as an object, performs work. Its subordinate
objects may or may not represent its decomposition. In the case presented in Figure 4 on page 11, the Area
Control Facility and Tower Control Facility are not functions of the National Flow Controller, in a decora-
position sense. However, from a control as well as functional capability standpoint, they are subordinate to
the National Flow Controller. As all “functional” objects must perform work, (thus the term functional),
some constructions will appear incorrect to practitioners of structured analysis, but from an IOM modeling
standpoint, they are perfectly reasonable.

Overview of DoD Advanced Automation System 12
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Area Control Facility and Tower Control Facility

Figure 5 illustrates the information flow to and from the Area Control Facility and the Tower Control

Facility, and to the Naticaal Flow Controller.
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Figure 5. Area Control Facility and Tower Control Facility. This figure illustrates the information flow between the
National Flow Controller and the Area Control Facility, illustrated at a subordinate level in Figure 5.
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Dol AAS Area Control Facility Context

Figure 6 illustrates the system boundaries for the DoD AAS Area Control Facility and its interfaces. The
DoD AAS Area Control Facility is the first of two subordinate Information Object Models required to
describe the DoD AAS. As discussed previously, the focus of the remainder of this document in on the
DoD AAS Area Control Facility.
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Figure 6. DoD AAS Area Control Facility Context Diagram. This figure shows the system context for the DoD AAS

Area Control Facility and the information flow to and from its interfaces.
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.'~ DoD AAS Tower Control Facility Context

Figure 7 illustrates the system boundaries for the DoD AAS Tower Control Facility and its interfaces. The
DoD AAS Tower Control Facility IOM is the second of two subordinate Information Object Models

‘ required to describe the DoD AAS. As discussed previously, the focus of the remainder of this document in
on the DoD AAS Area Control Facility. This diagram is included for reference.
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Figure 7. DoD AAS Tower Control Facility Context Diagram. This figure shows the system context for the DoD
AAS Tower Control Facility and the information flow to and from its interfaces.
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Overview of Area Control Facility

The focus of the remainder of this document will be on the DoD AAS Area Control Facility, as this is the
arca we chose to develop in scoping the Dob AAS modehng effort. DoD AAS can best be represented by
three Information Object Models:

» DoD AAS IOM, which was informally presented in the prgvibus section,
» DoD AAS Area Control Facility IOCM
* DoD AAS Tower Control Facility IOM.

This allocation was selected because of the requirements for modeling an IOM. As all functional ob]ects
must perform one or more functions, and traditional functional decompasition to functional primitives is not
allowed, this approacn was necessary. Traditional structured analysis transformation dxagam decomposition
permits processes which are “hollow” in that the process bubble represents an encapsulation of functions
described at lower levels. In IOM transformation diagram decomposition, all functional objects and the
processes used to describe the tunctions, must perform work. The method we chose of partitioning DoD
AAS into three IOMs was the most practical solution that we found to adhere to the IOM modeling rules.

Major Functional Objects for the Area Control' Facility IOM

The Area Control Facility Information Object Model can be functionally described as a collection of eight
different areas, namely:

. Traffic Surveillance

. Weather Surveillance

. Aircraft and Track Management
. Recording Support

. Flight Plan Entry Support
. Flight Plan Operations Support

1

2

3

4

5. Prediction and Resolution
6

7

8. Area Control.

Figure 8 on page 18 identifies the eight functional areas and illustrates the information flow between the
functional areas. The system as described must interact with external factors, which are illustrated in
Figure 9 on page 19. These external factors are:

1. Information input:
» Weather
+ Real-time weather processor
* Weather agency
* Flight service data processing
* Oceanic Flight Data Processing
* Air traffic
¢ WWV
* National Flow Control

Overview of Area Control Facility 16
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‘_\ * Naiional Flow Control
: 2., Information- Qutput:
» NORAD
3. Information Input and Qutput
* Tower Control
* Aircraft
* Airway Facilities.

__Qverview of Area Control Facility 17—
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Figure 9 DoD AAS Area Control System Context Diagram. This figure illustrates the external factors which the
Area Control System must interface. The diagram also establishes the system boundary for the Area
Control System and illustrates the information flow between external interfaces.
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1.0 Trafﬁq Surveillance

The 1.0 TRAFFIC SURVEILLANCE object shall present to air traffic controllers, a consistent view of
traffic conditions in a given sector of airspace. This view of traffic conditions will be provided from raw
sensor data collected from both primary and secondary radar systems and processed to filter and present
radar information to air traffic controllers.

2.0 Weather Surveillance

The 2.0 WEATHER SURVEILLANCE object shall present to air traffic controllers, an integrated picture of
weather conditions, overlayed with information from flight plan processing and the prediction and resolution
function. This view of weather conditions will be provided from raw sensor data collected from both
primary and secondary radar systems and processed to filter and present radar information to air traffic con-
trollers.

3.0 Prediction and Resclution

The 3.0 Prediction And Resolution object shall perform. all tactical and strategic prediction and resolution of
conflicts. Tactical prediction and resolution is based on realtime flight surveillance data. It is concerned
with identifying imminent conflicts and does so by analyzing currcnt and historical flight path data. Any
conflict arising in the next few minutes is identified to the Controller, along with a list of possible evasive
maneuvers. Possible conflicts are between aircraft and aircraft, or between aircraft and the ground.

Strategic prediction and resolution functions are concerned with future conflicts, and these functions base
their analysis on recorded flight plan data. Using the flight plan data, this function will simulate airspace
into the future to predict aircraft to aircraft and aircraft to ground conflicts. This function will also predict if
too many planes are entering a window of airspace within a certain time window. Identified conflicts are
presented to the Controller, who has the option of requesting resolution of identified conflicts in the form of
updated flight plans.

4.0 Recording Support

4.0 Recording Support object shall provide the air traffic control system the ability to log required system
data. Recording Support contains the recording of air traffic management data, system hardware and soft-
ware diagnostic and performance information, and data to determine flight monitoring statistics.

Air traffic management data includes activity counts taken within air traffic control sectors. These counts
include: ' :

» Number of IFR aircraft and controller VFR aircraft
* Adapted routes

» Speed distribution

+ Altitude distribution

* Number of arrivals

* Number of departures

* Number of overflights

* Number of flight plz;ns

Overview of Area Control Facility 20
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* Number of separation incidents.

Flight monitoring statistics shall be recorded to determine the average times and specds of flights thhm
sectors and sectors traversed per ﬂ1ght

5.0 Aircraft and Track Management

The 5.0 Aircraft and Track Management object shall perform the function of correlating identified aircraft
surveillance tracks to flight plaus recorded in the database. For tracks with identified flight plans, any flight
plan milestone is recorded, including metering fix crossings.

6.0 Flight Plan Entry Support

The 6.0 Flight Plan Entry Support object shall provide a single point in the system for the entry of and
updates to flight plans. Four types of flight plan entries/updates will be processed: initial flight plans and_
amendments, up-route and trial flight plans, updates to flight plan times (actual and estimated) or status, and
handoffs of flight plans entering the air space.

There are five databases which are updated by the Flight Plan Entry Support object. The Inactive Flight
Plan Database contains flight plans which have been entered into the system, but which have not yet
departed When a flight departs, it is moved to the Active Flight Plan Database. Flights which are currently
active in up-route centers are kept in the Up-Route Active Flight Plan Database. Trial flight plans are kept
in the Trial Flight Plan Database. When they have been approved by the controller, they are moved to the
Active Flight Plan Database or the Inactive Flight Plan Database as appropriate. Flight plans received in
bulk are stored in the Bulk Flight Plan Database until needed.

When the Flight Plan Entry Support object receives a new flight plan, a bulk flight plan, or an amendment
to a flight plan (to either an active or inactive flight), syntax checking and geographical checking is per-
formed. If an error exists, the enterer of the flight plan is notified. Otherwise, the flight plan is stored in the
appropriate database. Bulk flight plans are stored in the Bulk Flight Plan Database until an adapted amount
of time prior to departure. At this time, they are sent to Flight Plan Operation Support for further route
processing.

When trial or up-route flight plans are received, they are stored in the appropriate databases, and Flight Plan
Operation Support is notified.

When an update to an estimated or actual time in a flight plan is received, or a change to a flight plan status
is received, the appropriate flight plan database is updated, and Flight Plan Operation Support is notified.

When a handoff coming into the center is received, the controller is notified. When the controller receives
the handoff, the flight plan is deleted from the Up-Route Flight Plan Database, and entered in the Active
Flight Plan Database.

7.0 Flight Plan Operation Support

The 7.0 Flight Plan Operation Support object shall perform three functions: expand the route in a flight
plan, update fix data when an estimated or actual time in a flight plan changes, and generate strips and
handoff requests.

An adapted time prior to departure, the route of a flight plan is expanded to include all fixes along the route.
This processing may be repeated after departure if the flight plan is amended.

Overview of Area Control Facility 21
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Every time a time in a flight plan is modified (either an actual or an estimated time), the fix data for that
flight plan is recalculated. The fix data includes the estimated time of arrival at each fix and the destination,
as well as the Meterable Fix Counts Database.

At an adapted time prior to arrival at a center or sector, a strip is generated for that center or sector. Also,
at an adapted time prior to arrival at a center or sector, a handoff request is generated and sent to the
receiving center or sector.

8.0 Area Control

The 8.0 Area Control object shall be responsible for airspace management, which includes monitoring
defined areas of airspace, and controlling air traffic, under Area Control. Further, it shall provide Area Flow
Control, which will interface with the National Flow Controller, for the effective and safe utilization of air-
space and managing airspace congestion.

The 8.0 AREA CONTROL object encapsulates the functions of the Enroute and Approach Control Facili-
ties. , '

Overview of Area Control Facility 22
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Information Object Models (IOM)

This section provides the Information Object Models for the major functional objects. The functional
objects presented are:

* 1.0
« 2.0
* 3.0
+ 5.0
* 6.0
*+ 7.0
* 8.0
* 4.0

Traffic Surveillance

Weather Surveillance

Prediction and Resolution
Aircraft and Track Management
Flight Plan Entry Support
Flight Plan Operation Support
Area Control

Recording Support.

Functional objects 8.0 Area Control and 4.0 Recording Support are included, but are not complete. They
were prepared from existing documentation and the materials prepared for the final review. Personnel

assigned to these sections were reassigned after the the QM 15 final review, and were unable to finish docu-
menting their sections.

Information Object Models (I0M)

23
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1.0 Traffic Surveillance

Introduction

The Traffic Surveillance object is responsible for providing air traffic surveillance information to Area
Control for final processing to display an integrated view of air traffic to air traffic controllers.
The TRAFFIC SURVEILLANCE object will be introduced by four graphics, namely:

* The Traffic Surveillance View From

» The Traffic Surveillance Interfaces

» The Traffic Surveillance Functional Object Tree

* Traffic Surveillance.

1.6 Traffic Surveillance "View From”

The DoD AAS Area Control view from 1.0 TRAFFIC SURVEILLANCE is illustrated by Figure 10 on
page 25. The "view from” presents all of the major functional objects of the DoD AAS Area Control and
their relationship to TRAFFIC SURVEILLANCE by the messages that are passed to and from it.

The TRAFFIC SURVEILLANCE obiject provides traffic surveillance data to following objects: 1) 5.0 Air-
craft and Track Management, 2) 3.0 Prediction and Resolution, 3) 4.0 Recording Support, and 4) 8.0 Area
Control. Traffic Surveillance also provides weather map messages to weather surveillance for weather sur-
veillance processing. Finally Traffic surveillance updates the track history database for reference by other
objects.

- 1.0 Traffic Surveillance 24




.".\
1

LR

STARS Deliverable 1200

riexT 1.3

PLANS
rLICnT
PLAN
CPERATIONS
SUPICRT
ALTIVE
LT NS
3.4 AIXPORT AND
AP STATUS
NLATHER KAP
-
TaNrrIc
SUAVIILIANCE Vi
S:3pLAY
SATA )
/ 1.0 TRAIFIS
. SURVEISIANGE
TRAFFIC i=
suavelt- DATA
( e ANV )
ALK
HIsTONY
VIDATIS
0.8 TRAIK
nisIeaY
TRAPFIS
SUAVEIZLANCE
SATA
RASAR $ITE 3.3
FAIZVAE/ .
ALser PREDICTION
RL20AT
2L$EISTICY

63 AIC AND
ENVIACARENT SATA

Figure 10. DoD AAS Area Control View from Traffic Surveillance. This figure iliustrates the view of DoD AAS
Area Control with respect to TRAFFIC SURVEILLANCE. This diagram also presents all of the major
functional objects of the DoD AAS Area Control IOM and the message “pipes” that connect them to
TRAFFIC SURVEILLANCE.
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1.0 Traffic Surveillance Interfaces

The interfaces to TRAFFIC SURVEILLANCE are illustrated on Figure 11 on page 27. It provides traffic
surveillance data to object’s Prediction and Resolution, Aircraft and Track Management, and recording
support. Traffic surveillance display data is sent to Area Control. Radar Site Failure/Reset reports are send
to Recording support for logging. Track History Updates are recorded in the Track History database for
future reference by other objects. Weather Map Messages are sent to weather surveillance for assembling a
view of the weather for presentation by Area Control. Traffic Surveillance receives Raw Radar Retums from
air traffic surveillance radars.

1.0 Traffic Surveillance 206
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1.0 TRAFFIC SURVEILLANCE INTERFACES
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Figure 11. Interfaces for 1.0 TRAFFIC SURVEILLANCE. This figure illustrates the interfaces of the the 1.0 Traflic

* Surveillance functional object. This diagram shows the major inputs from: other DoD AAS Area Control
functional objects and external interfaces.

1.0 Traffic Surveillance
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1.0 Traffic Surveillance Inputs

Traffic surveillance inputs are provided from extcral sensors to the traffic surveillance object, thus they are
not displayed on the “view from” which only shows communications inside the DoD AAS Area Control
IOM. Sensor input is received in the form of raw radar data and radar cndes from primary and secondary
traffic surveillance radars.

1.0 Traffic Surveillance Qutputs -

. WEATHER_MAP_MESSAGES - Weather radar messages that have been prepared by the air traffic
surveillance radar sites;

*» TRAFFIC_SURV_DISPLAY_ DATA - Normalized traffic surveillance data sent to Area Control for
display precessing;

* TRAFFIC_SURVELLANCE_DATA - Radar surveillance data of air traffic that has been normalized
for further processing and use by other ATC subsystems;

* TRACK_HISTORY_UPDATES - Aircraft target track messages are stored in the TRACK_HISTORY
database for reference by other ATC subsystems;

* RADAR_SITE_FAILURE/RESET _REPORT - Radar action reports sent to RECORDING
SUPPORT for event logging and further action. Reports are sent upon radar state change;
1.0 Traffic Surveillance Functional Object Tree

The functional object tree for 1.0 TRAFFIC SURVEILLANCE presents the object hierarchy of TRAFFIC
SURVYEILLANCE, as illustrated in Figure 12 on page 29 The functional object tree presents all of the
graphics used to describe TRAFFIC SURVEILLANCE, as well as the message communication paths that
show communication between peer objects, parent objects to child objects, and ckild to 1 ieent objects.

1.0 Traffic Surveillance 28
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1.0 TRAFFIC SURVEILLANCE FUNCTIONAL OBJECT TREE
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. Figure 12. Functional Object Tree for 1.0 Traffic Surveillance. This figure illustrates the functional object tree for the

TRAFFIC SURVEILLANCE functional object. This tree shows the hierarchic relationship between the
subordinate functional objects and shows message passing between peer objects, parent objects and child
objects on different levels; It also identifies the communication paths between the decomposition levels.
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1.0 Trafﬁc_ Surveillance Discussion

The purpose of TRAFFIC SURVEILLANCE is to present to air traffic controllers a consistent view of
traffic conditions in a given sector of airspace. This view of traffic conditions is provided from raw sensor
data collected from both primary and secondary -adar systems and processed to filter and present radar infor-
mation to air traffic controllers. TRAFFIC SURVEILLANCE is illustrated in Figure 13 on page 31. The

major roles of traffic surveillance are:
¢ Aircraft surveillance
» Weather clutter identification

* ECM jamming identification.
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Figure 13. 1.0 TRAFFIC SURVEILLANCE. This figure illustrates TRAFFIC SURVEILLANCE and its children
objects 1.1 RADAR SUPERVISOR and 1.2 TARGET DATA PROCESSING.
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1.1 Radar Supervisor
14 Description.

The 1.1 RADAR SUPERVISOR object shall examine radar data from Mode S Radar Beacon Sites (sec-
ondary radar sites) and primary radar sites to determine radar failures. Any radar failures found shall be
logged for review by Airway Facilities to take the appropriate corrective action. Airway Facilities will
assume all responsibilities for equipment maintenance and repair. Further, upon error discovery, the
RADAR SUPERVISOR shall declare the suspect radar invalid and shall issue instructions for reports from
the wmvalid radar to be filtered out. Counts provided from the RADAR DATA COUNTING object are
analyzed to determine if there are excessive or missing types of targets and to declare a site with missing or
excessive targets or errors as a failed radar site. Finally, the RADAR SUPERVISOR shall provide a
message routing function taking the basic filtered target reports received and forward them to TARGET
DATA PROCESSING for further processing.

1.1 Inputs

+ RADAR_TEST_STATUS_MESSAGES - A test or status message received from a radar site indicating
equipment status

+ RADAR_STROBE_MESSAGE - A message indicating that jamming of primary or secondary radar site
data is in effect, or is no longer in effect

* TARGET_COUNTS - A count of the radar returps for a given radar site

 TARGET_ERROR_COUNTS - A count of the errors in the radar returns for a given radar site. The
count is used to check the status of the site’s radars

. FILTERED_TARGET_REPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted coverage areas

+ ENABLE_DISABLE_RADAR - A discrete message sent indicating that a selected radar is to be
enabled or disabled. The message is addressed (via RADAR_ID) to a particular site radar. An enable
radar message is sent after a radar has been repaired. A disable radar message is sent upon error dis-
covery and validation.

1.1 Outputs

« RADAR_RESET - Notification of a reset of a primary or secondary radar site

» RADAR_FAILURE_NOTIFICATION - Notification of the failure of a primary or secondary radar
site

» FILTERED_TARGET _REPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted coverage areas

+ RADAR_SITE_FAILURE_REPORT - Report indicating that a radar site has failed. Airway Facilities
receives this data, and makes the appropriate action determination

1.2 Description

TARGET DATA PROCESSING object shall filter out all FILTERED_TARGET_REPORTS that are out
of the boundaries for a given area of airspace, and route the remaining FILTERED_TARGET_REPORTS
to children objects for further processing. TARGET DATA PROCESSING shall normalize data collected
from multiple radars to provide consistent information about a given target.
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' 1.2 Inputs
“s\ N

4 * TRAFFIC_SURVELLANCE_DATA - Air Traffic Radar surveillance data that has been normalized for
further processing by other ATC subsystems and for use in assembling integrated view data for presenta-
tion. Data may contain data overlappmg other sector’s airspace boundaries that require ehmmanon for
sector processing.

* FILTERED_TARGET_REPORTS - Target Reports that have been filtered to have only nonstationary
targets from good sites and nonrestricted coverage areas.

1.2 Outputs

* TRAFFIC_SURVELLANCE_DATA: - Air Traffic radar surveillance data that has bsen normalized for
further processing by other ATC subsystems and for use in asscmblmg mtcgrated view data for presenta-
tion.

e FILTERED_TARGET_REPORTS - Target Reports that have been filiered to only have nonstationary
targets from good sites and nonrestricted coverage areas; Target data outside of the sector’s airspace
boundaries have been filtered ouit.
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1.1 Radar Supervisor Discussion

The 1.1 RADAR SUPERVISOR object shall examine radar data from Mode S Radar Beacon Sites (sec-
ondary radar sites) and primary radar sites to determine radar failures. Any radar failures found shall be
logged for review by Airway Facilities to take the appropriate corrective action. Airway Facilities will
assume ail responsibilities for equipment maintenance and repair. Further, upon error discovery, the
RADAR SUPERVISOR shall declare the suspect radar invalid and shall issug instructions for reports from
the invalid radar to be filtered out. Counts provided from the RADAR DATA COUNTING object are
analyzed to determine if there are excessive or missing types of targets and to declare a site with missing or
excessive targets or errors as a failed radar site. Finally, the RADAR SUPERVISOR shall provide a
message routing function taking the basic filtered target reports received and forward them to TARGET
DATA PROCESSING for further processing. 1.1 RADAR SUPERVISOR is illustrated in Figure 14 on
page 35. The state transition diagram illustrating the behavior of RADAR SUPERVISOR given radar
status is illustrated in Figure 15 on page 36.
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14. 1.1 RADAR SUPERVISOR. This figure illustrates RADAR SUPERVISOR and its children objects,

.11 RADAR COUNTING, 1.1.2 RADAR REPORT FILTER, 1.1.3 ECM DETECTOR, 1.1.4
NON-TARGET DATA PROCESSING.
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Figure 15. 1.1 RADAR SUPERVISOR BEHAVIOR. This figure illustrates the state transition diagram for
changing between three states, namely: RADAR ONLINE, RADAR INVALID, and RADAR
OFFLINE.
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1.1.1 Radar Data Counting
144 Description

The RADAR DATA COUNTING object shall examine radar counts to ascertain excesses or failures in
radar data received from reporting radar sites. Counts shall be maintained for number of targets and target
errors received from each radar site.

1.1.1 Inputs
+ DIGITIZED_RADAR_REPORTS - Digitized radar target reports.
1.1.1 Outputs

+ TARGET_COUNTS - A count of the radar returns for a given radar site;

* TARGET_ERROR_COUNTS - A count of the errors in the radar returns for a given radar site. The
count is used to check the status of the sites.

1.1.2 Radar Report Filter
1.1.2 Description

The RADAR REPORT FILTER object shall reduce the number of radar veturns to be processed. Radar
returns shall be discarded if they are received from failed radar sites. Radar returns may also be discarded
where aircraft are in areas where aircraft target detection may be restricted or inhibited, or if the mode C
altitude return is determined to be uareasonable. The type of target is also identified so that targets such as
military targets can be forwarded directly to NORAD for processing. Further, based on military beacon
codes and military arsa coverage requirements, reports can be filtered to mask out military flights and air-
space, as required,

Masking is the process of filtering radar data by area, and is used to reduce the number of radar returss to be
processed by the remaining subprograms. Areas with more than double radar coverage are considered for
masking, which is applied selectively on a Rho,Theta basis for each radar. The mask for each radar is con-
trolled by the adaptation parameters which is used to compensate for radar failures.

Mode C altitude shall be checked for reasonableness and unreasonable altitudes shall be discarded. The
mode C altitude is compared with adapted aircraft characteristics and unreasonable altitudes discarded.

The state transition diagram describing the behavior of the RADAR REPORT FILTER object for transi-
tioning between radar validity states is depicted in Figure 16 on page 39.

1.1.2 Inputs

* DIGITIZED_RADAR_REPORTS - Digitized radar target reports;
* RADAR_RESET - Notification of a reset of a primary or secondary radar site;

* RADAR_FAILURE_NOTIFICATION - Notification of the failure of a primary or secondary radar
site;

« JAMMED_RADAR_REPORTS - Radar reports that are declared invalid due to a jamming condition;

* RADAR_COVERAGE (DATA STORE) - to provide RADAR REPORT FILTER with radar cov-
erage area; )
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MILITARY_BEACON_CODES (DATA STORE) - to providle RADAR REPORT FILTER with the
ability to identify military beacon codes;

AIRCRAFT_CHARACTERISTICS (DATA STORE) - to provide RADAR REPORT FILTER with
the ability to determine whether or not a return is an aircraft.

1.1.2 Outputs

FILTERED_TARGET_REPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted areas;

MILITARY_PRIMARY_RADAR_TARGETS - Primary radar returns that are for military aircraft;
MILITARY_BEACON_CODES - Beacon codes from military aircraft;

BAD_SITE_RADAR_DATA - Radar data that is received from a radar site that has a failure status.
The data is discarded (shcwn as going into the BIT BUCKET on Figure 14 on page 35.

STATIONARY_TARGETS - Stationary radar targets that are discarded as non-targets (shown as going
into the BIT BUCKET on Figure 14 on page 35;

RESTRICTED_AREA_RADAR_DATA - Radar returns from a restricted area that are discarded
(shown as going into the BIT BUCKET on Figure 14 on page 35.

1.0 Traffic Surveillance 38




STARS Deliverable 1200

C: FAILURE NOTIFICATION
ON RADAR (PRIMARY|SECONDARY:
(RADAR_ID)

Js003
RADAR
G VALID
. A: DELETE INVALID
" RADAR (PRIMARY|
R SECONDARY: RADAR {ID)
IN FILTER
C: RESET MESSAGE SENT)
FOR RADAR (PRIMARY|l
SECONDARY: RADAR_Ip)
JsS004
N—— RADAR
INVALID

A: SET FILTER FOR

RADAR (PRIMARY|SECONDARY:
RADAR_ID)

Figure 16. 1.1.2 RADAR REPORT FILTER. This figure illustrates the state transition diagram for changing

between two states, namely: RADAR VALID and RADAR INVALID.

1.0 Traffic Surveillance

39




STARS Deliverable 1200

1.1.3 ECM Detection
1.1.3 Description

The ECM DETECTOR object shall identify radar returns that have originated in an area which is being
jammed by electromagnetic counter measures.

1.1.3 Inputs
» DIGITIZED_RADAR_REPORTS - Digitized radar target reports.
1.1.3 Outputs

+ JAMMED_RADAR_REPORTS - Radar reports that are declared invalid due to a jamming condition.

1.1.4 Non-Target Processing
1.1.4 Description

Non-target as well as target messages are received from the primary and secondary radar sites. Non-Target
Processing monitors the test and status messages, generates a strobe message, and forwards the map messages
to weather surveillance processing.

A status message indicates one or more of several radar site problems. The radar sites send fixed search and
fixed beacon test messages that arc examined by Non-Target Processing to evaluate equipment and site per-
formance. The messages are comparzsd with correct values in the adaptation ana should one of the parame-
ters not be within acceptatble tolerance, a test message error is output.

If a jamming report is issued due to electromagnetic counter measures, a strobs message is issued. The
strobe information notifies the computer that certain azimuth wedg.s have been blanked out because they
were completely filled by some interfering signal such as excess fruit or interference from some nearby radar.

1.1.4 Inputs
* FILTERED_TARGET_REPORTS - Target Reports that have been filtered to only have nonstationary

targets from good sites and nonrestricted areas;
+ JAMMED_RADAR_REPORTS - Radar reports that are declared invalid due to a jamming condition.

1.1.4 Outputs

* RADAR_STROBE_MESSAGE - A message indicating that jamming of primary or secondary radar site
data is in effect or is no longer in effect;

* RADAR_TEST_STATUS_MESSAGES - A test or status message received from a radar site indicating
equipment status;

. s

» WEATHER_MAP_MESSAGES - Weather radar messages that have been sent with the traffic radar.
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1.1.1.1 Digitize Reports Discussion

Target positions are determined from the range and azimuth from the radar site, and are provided on all
detected targets by search and beacon radar. The resulting analog signals are digitized. Radar reports are
provided by both the primary and secondary radar. 1.1.1.1 DIGITIZE REPORTS is shown in Figure 17

on page 42

Primary Radar The search radar ground station detects aircraft, ground clutter, and weather clutter resulting
from reflection of signals transmitted from the ground station.

Secondary Radar

Secondary radars (beacon radar) provide discrete identity and altitude reporting. A beacon radar ground
station detects beacon codes from aircraft equipped with transponders which are activated upon receipt of
interrogation signal. The siation also receives pressure altitude data from all aircraft equipped with transpon-
ders capable of so responding to Mode C interrogations.

Mode A is used for detection and identity. Mode C is used for requesting altitude information.
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1.1.2 RADAR REPORT FILTER
1.1.3 ECM DETECTOR

4

UNFILTERED
DIGITIZED
RADAR RPTS

1.1.3.1
DIG/TIZ2ED

REPORTS
( RAW BEACON
RADAR DATA
REPORTS

PRIMARY
RADAR

SECCNDARY
RADAR

Note: This {s a service object that
providas data to the following:
1.1.1 RADAR COUNTING
1.1.2 RADAR REPORT FILTER
1.1.3 ECM DETECTOR

Figure 17. 1 1.1.1 DIGITIZE REPORTS. This figure illustrates DIGITIZE REPORTS receiving raw reports from
the PRIMARY RADAR and the SECONDARY RADAR. DIGITIZE REPORTS is an I0M primitive.
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1111 Inputs
~

* RAW_RADAR_REPORTS - Unprocessed radar retums input from the primary radar;
» BEACON_DATA - Unprocessed beacon target returns from the secondary radar.

11.11 Cutputs

» UNFILTERED_DIGITIZED_REPORTS - Digitized radar reports that have come from good radar
sites, failed radar sites, and jammecd radar sites.
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1.21 Target Data Processing Discussion

TARGET DATA PROCESSING object shall filter out all FILTERED_TARGET_REPORTS that are out
of the boundaries for a given area of airspace, and route the remaining FILTERED_TARGET_REPORTS
to children objects for further processing. TARGET DATA PROCESSING shall normalize data collected
from multiple radars to provide consistent information about a given target.

TARGET DATA PROCESSING is illustrated in Figure 18 on page 45.
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Figure 18. 1.2 TARGET DATA PROCESSING. This figure illustrates TARGET DATA PROCESSING and its

two IOM primitives, TARGET FILTERING and RADAR DATA NORMALIZATION.
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1.2.1 Target Filtering
1.2.1 Description

The TARGET FILTERING object shall accept digitized radar data and discard received target reports from
further processing when these reports are within adapted areas. The adapted areas shall change automatically
when facility backup is invoked and shall be dependent on which radar is being backed up.

The filter shall be reconfigurable to account for failed radar sites. The reconfiguration shall be initiated by a
manual input from the monitor and control console or automatically when a radar site is declared to bave
failed by the radar data counting function.

Two types of filtering take place - fixed mapping which is used to eliminate coverage in geographic areas that
are not needed and filtering that is used in areas of multiple surveillance site coverage so that the situation
display presents only a single target symbol per aircraft.

Surveillance reports shall be filtered by volumes of airspace. A preferred radar shall be adapted for each
airspace volume. If a surveillance report on a aircraft is missing from the preferred radar, then a report from
an alternate radar shall be displayed as determined by adaptation.

1.2.1 Inputs

« FILTERED_TARGET_REPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted areas;

+ GEOGRAPHIC_DATA - Geographic data pertaining to center boundary definitions used for filtering
out reports outside a coverage area.

1.2.1 Outputs

+ CENTER_FILTERED_TARGET_MSGS - Target messages that pertain to a given center. All data
not pertinent to the center have been discarded.

1.2.2 Radar Data Normalization
1.2.2 Description

RADAR DATA NORMALIZATION involves the following tasks:

» Collimation Correction

» Coordinate Conversion

« Altitude Tracking

* Registration Correction
Collimation Correction
Collimation is the pro~ess of detecting the misalignment between the primary and secondary antennas. A
target’s Rho/Theta data for search radar is compared with that of beacon radar to detect collimation errors.
Collimation error corrections are recommended to the system engineer.

Coordinate Conversion

Coordinate conversion transforms data from polar (Rho, Theta) coordinates to system coordinates. Coordi-
nate conversion cf radar data is needed for displays which require x,y coordinates rather than Rho,Theta. If
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more than one radar is supplying data to a display or to an automatic tracking program, the data could be
converted to simple x,y with a common reference point. Because of the earth’s curvature and the fact that
North azimuth lines from two radars not on the same longitude are not parallel, the display could show two
returns, and the tracking program could have difficulty in maintaining a single track. The data from a single
track must have the same system coordinates even though the target is reporied from different radars. The
data is converted to a common system plane. The most common method of converting radar position data
to a system plane is to use a stereographic projection.

Altitude Tracking

Altitude tracking shall be performed on paired tracks using mode C altitudes which conform to operational
requirements for mode C reasonableness and conformance criteria.

Registration Correction Registration is used to check the relative alignment between radars and calculate cor-
rections to the input data. These corrections can then be applied automatically on. a continuous basis, or by
the system engineer.

This analysis involves the comparison of range and azimuth data from different radar sites on the same target
in the stereographic plane to detect errors for a particular site. The registration error message is sent to the
system engineer for a site, who causes correction factors to be applied to the radar data (Rho/Theta) from a
given site.

1.2.2 Inputs

» CENTER_FILTERED_TARGET_MSGS - Target messages that pertain to a given center. All data
not pertinent to the center have been discarded.

1.2.2 Outputs

* TRAFFIC_SURVEILLANCE_DISPLAY_DATA - Normalized traffic surveillance data is sent to 1.2
TARGET DATA PROCESSING for processinig and routing.
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Section Supplement:

This section provides summary reports on data employed and derived by the functional object 1.0 Traffic
Surveillance.

”All Data Flows” Report

The following report, generated from the Excelerator database, identifies all data flows for the Traffic Surveil-

lance object.
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DATE: 26-APR-%0 #5838 ALL DATA FLOWS - SURVEILLANCE #%#+ PABE i

TIME: 17:3¢ £XCEL/RTS

Name Aiternate Name Short Descrir. Lact Kodify Date

J0i01 BAD SITE RADER DATA Radar data iha® is received froe a1 radar site that has a 891215
failure status, The data is discarded.

J0073 EEACON DATA Unnrocessee beacon tarast returns froa the secoudary radar, ceiels

J0104 CENTES FILTERED TARGET HES Target messages that pertain te 2 qiven center. A1) date 891213
not pertinent to tha cenier nave been giscardes.

J0059 DIGITIZED RADAR REPORTS Digitized radar targets. 891217

JG092 ENARLE DISABLE RADAR 4 mescage indizating that a radar site has been enablad o- 891213
disabled. The messaqe ircludes the radar id.

JeO71  FILTERED TARGET REPORTS Tarqet Feports that have been filtered to only have 3918L7
nonstationary targets fros qood sites and nonresiricted ares

JO10& GEOGRAFHIC DATA Seoerzphic data pertzining <o center boundary definitions. 871e14

c0095 JAMMED RADAR REPORTS Radar reports that are deciared invalid dus to a janeing 891214
concition,

JO1(0 MiL:TARY SEACCN COCES Beacen codes for aililary aircraft. §91E1S

JOO3F HMILITAFY PRIMARY RADAR TARGETS  Primary radar returns #nat are for military aircraft, 991215

J0J58 *ROCE5SSC RADAR REPDRTS Radar targqets that have been filtered, conve-ted, and 391208
corrected,

J30%)  RADAR FYILURE NOTIFICATION Hotificaticn of the fatlure of a primary or secciga-y ragar g9121c
site.

IH0E8  INDAR AESET Notification of a reset of 2 priesry ar secendarv radar gz121%
site,

Ju1°%  RADAR SITE FAILURE/SESET REPORT Radar action raperts cont o FECORDING SUFPGRT fcr zvant 700425
iegaing and “uriher acsien. Rpts sent upon racar ssafe chg.

J6079  RaDpR SITE FAILLAE REFORT lepert indxcat: that a radar cite has failed, Airway eeigls
Facilisies receives this data,

I {T R3DAR BITE FATLURE RESZT REPCRT & roport of 2 fa1lec radar site or a recab radar size S0 2o geigiz
136ged.

30775 F4D4R ST9L0BC ¥E2SR3E 4 vesszes 1adicztino that jasaing of criasry or zeContary 391214
ragar site dats 15 1y effect or 1¢ no lenger in effert.

J0iw7 ~&DaR TEST 5T~TUS HMESSABES & togt or ctatus nesszee reverved froo 3 radar site ERREN
vagicating equipmensy ciatus,

S0P RGW TeDAR REPORTS Ynorpcocsed rada” returns inpel fron the prisarv rzdar. gefztg

ST Ghw nERTHZIR RALAR REPIRTS lnprac w2asaer radar rEiLras 1qpud Srop weatver racer, gyizis
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DATS: 28-APR-90 ##6¢ ALL DATA FLONS - SURVEILLANCE *e## PAGE 2

TINE: 17231 EXCEL/RTS

Nane Allernate Nage Short Descrip. Last Medify Date

J0103 RESTRICTED AREA RADAR DATA Radar returns from a restricted area that are diccarded. 3912143

JO102 STATIONARY TARBETS Stationary radar targets that are discarded as non-targets. 8912135

J0031 TAREET COUNTS & count of the radar refurns for a radar site. g9i2is

J00S2  TARGET SRRGOR COUNTS A count of the errors in the radar returns for a radar §91218
site, The count is used %o chack the statuc of the sites.

30195 TRACK HISTGRY UPDATES Aircraft target track messages are stored in the 900425
TRACK HISTCRY database for reference by other ATC subsysieas

J0Q77 TRAFFIC INFORMATION An integrated view of the air fraffic presented to the 891208
controller.

JO1t6 TRAFFIC SURVELLANCE DATA Radar surveillance data of air traffic tha! has been 300425
noraalized for furiher processing and use by other 4TC cubsy

JO110 TRAFFIC SURV DISPLAY DATA Noraalized traffic surveillance data. 89121

J0097 UMFILTERED BEACON COGDES Beacon codes that have come froa gqeod secondary radar SR
sites, failed sac, radar sites, snd jamaed sec, radar sites.

JG0%% UNFILTZRED DIGITIZED REPCRTS Digitized radar reperts that have cese froa qood radar 351215
sites, failed radar sites, and jasmed radar sites.

J0Yi2 WEATHER DATA Weather inforaaticn originating froa the Real Tiame Heather 391216
Processor

JOIOE  KEATHER MAP HESSAGES Heather radar 2essages that have been sent with the traffic 591217
radar,

J0087 HEATHES SURY DISPLAY DATA An integreted view of neather surveirllance info converted §71247
to polygons for dicplay,

Jeif1  WEATHER SURY INFD An integrated weather surveillance view, 851247
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~All Data Stores” Report

The following report, generated from the Excelerator database, identifies all data stores for the Traffic Sur-
veillance object. 1.0 Traffic Surveillance also employs/derives/updates the following globally defined data
store, defined in Appendix A of this document:

+ TRACK_HISTORY.
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DATE: 26-APR-90
TIKE: 14152

t#¢ ALL DATA STORES #it

PAGE !
EXCEL/RTS

Nage Alternate Naze Contains Data St Last Nodify Date
{.1.2.051 YILITARY BEACON CCDES 900426
{,1.2,082 RADAR COVERAGE 9004256




DATE: 24-APR-90
TIME: 14:32

x#¢ ALL DATA STORES ##3 PAGE {
EXCEL/RTS

Lona Description

' ~, Hame Alternate Nase

1.1.2, MILITARY BEACON CODES

1.1.2. RADAR COVERAGE

The MILITARY BEACON CODES database provides the 1.1.2 RADAR REPORT
FILTER with ailitary beacon cede ids. This enables 1.1.2 RADAR REPORT
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2.0 Weather Surveillance

Introduction The Weather Surveillance object is responsible for providing weather surveillance information to
Area Control for final processing to display an integrated view of air traffic and weather surveillance informa-
tion to air traffic controllers.
The WEATHER SURVEILLANCE object will be introduced by four graphics, namely:

* The Weather Surveillance View From

* The Weather Surveillance Interfaces

+ The Weather Surveillance Functional Object Tree

» Weather Surveillance.
2.0 Weather Surveillance “"View From”

The DoD AAS Area Control view from 2.0 WEATHER SURVEILLANCE is illustrated by Figure 19 on’
page 51. The “view from"” presents all of the major functional objects of the DoD AAS Area Control and
their relationship to WEATHER SURVEILLANCE by the messages that are passed to and from it.

The WEATHER SURVEILLANCE object provides weather surveillance information to Prediction and
Resolution, Flight Plan Operations Support, and Recording Support. It provides Weather Surveillance
Display Data to Area Control for further processing and controller presentation. Flnally, Radar Site
Failure/Reset Reports are sent to Recording Support for logging.
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Figure 19. DoD AAS Arca Control View from WEATHER SURVEILLANCE. This figure illustrates the view of
DoD AAS Area Control with respect to WEATHER SURVEILLANCE. This diagram also presents all
of the major functional objects of the DoD AAS Area Control IOM and the message “pipes” that connect
them to WEATHER SURVEILLANCE.
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2.0 Weather Surveillance Interfaces

The WEATHER SURVEILLANCE object provides weather surveillance information to Prediction and
Resolution, Flight Plan Operations Support, and Recording Support. It provides Weather Surveillance
Display Data to Area Control for further processing and controller presentation. Flnally, Radar Site
Failure/Reset Reports are sent to Recording Support for logging. Weather data is provided from the Real-
Time Weather Processor and the Weather surveillance radars. Weather front map messages are received
from Traffic Surveillance radars to augment the Weather surveillance radars.

The interfaces to WEATHER SURVEILLANCE are illustrated on Figure 20 on page 53.

2.0 Weather Surveillance S2
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2.0 WEATHER SURVEILLANCE INTERFACES

REAL-TIME
WEATHER WEATHER
PROCESSOR
4.0 RECORDING
SUPPORT
A
RAW 1
WEATHER WEATHER RADAR
DATA REPORTS
‘ RADAR SITE
FAILURE/
RESET
L _ REPO
2 RT )
WEATHER
SURVEILLANCE
- -/ )
WEATHER
WEATHER MAP SURV DISPLAY WEATHER SURV
MESSAGES DATA INFO
Y Y
;.SJ\%:&% . 8.0 AREA 3.0 PREDICTION
CONTROL & RESOLUTION
7.0 FLIGHT
PLAN OPERATIONS
SUPPORT
4.0 RECORDING
SUPPORT

Figure 20. Interfaces for 2.0 WEATHER SURVEILLANCE. This figure illustrates the interfaces of the the 2.0 .
WEATHER SURVEILLANCE functional object. This diagram shows the major inputs from other DoD
AAS Area Contro} functional objects and external interfaces.
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2.0 Weather Surveillance Inputs

. WEATHER;MAP_MESSAGES - Weather radar messages that have been provided from the traffic

2.0 Weather Surveillance Outputs

+ WEATHER_SURV_DISPLAY_DATA - An integrated view of weather surveillance info converted to
polygons for display;

*« WEATHER_SURV_INFO - An integrated weather surveillance view.
2.0 Weather Surveillance Functional Object Tree

The functional object tree for 2.0 WEATHER SURVEILLANCE presents the object hierarchy of
WEATHER SURVEILLANCE, as illustrated in Figure 12 on page 29 The functional object tree presents
all of the graphics used to describe WEATHER SURVEILLANCE, as well as the message communication
paths that show communication between peer objects, parent objects to child objects, and child to parent
objects; It also identifies the communication paths between the decomposition levels.
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2.0 WEATHER SURVEILLANCE FUNCT!ONAL OBJECT TREE
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Figure 21. Functional Object Tree for 2.0 WEATHER SURVEILLANCE. This figure illustrates the functional
object tree for the WEATHER SURVEILLANCE functional object. This tree shows the hierarchic

relationship between the subordinate functional objects and shows message passing between peer objects,
parent objects and child objects on different levels.
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2.0 Weather Surveillance Discussion

The purpose of WEATHER SURVEILLANCE is to present to air traffic controllers a consistent view of
weather conditions in a given sector of airspace. This view of weather conditions is provided from raw
sensor data collected from both the primary traffic surveillance radars and single-purpose weather radars and
processed to filter and present radar information about weather to air traffic controllers in the form of map
overlays on the display console(s). Weather information is also provided to WEATHER SURVEILLANCE
from the FAA realtime weather processor, located in in Karsas City, which collects weather information
from all various weather data sources. WEATHER SURVEILLANCE is illustrated in Figure 22 on

page 57.
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Figure 22. 2.0 WEATHER SURVEILLANCE. This figure illustrates WEATHER SURVEILLANCE and its chil-
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2.1 Weather Radar Supervisor
2.1 Description

The WEATHER RADAR SUPERVISOR object shall examine radar data from designated weather radar
sites to determine radar failures. Any radar failures found st ue logged for review by Airway Facilities to
take the appropriate corrective action. Airway Facilities wit sume all responsibilities for equipment main-
tenance and repair. Further, upon error discovery, the WEA.'HER RADAR SUPERVISOR shall declare
the suspect radar invalid and shall issue instructions for reports from the invalid radar to be filtered out.
Counts provided from the RADAR DATA COUNTING object are analyzed to determine if there are
excessive or missing types of targets and to declare a site with missing or excessive targets or errors as a failed
radar site. Finally, the WEATHER RADAR SUPERVISOR shall provide a message routing function
taking the basic filtered target reports received and forward them to TARGET DATA PROCESSING for
further processing. .

21 Inputs
+ ENABLE_DISABLE_RADAR - A message indicating that a radar site has been enabled or disabled.

The message includes the radar id;

» RADAR_TEST STATUS_MESSAGES - A test or status message reveived from a radar site indicating
equipment status;

« TARCET_COUNTS - A count of the radar returns for a radar site;

« TARGET_ERROR_COUNTS - A count of the errors in the radar returns for a given radar site. The
count is used to check the status of the sites;

« DIGITIZED_RADAR_REPORTS - Digitized radar targets.
2.1 Outputs
» DIGITIZED_RADAR_REPORTS - Digitized radar targets forwarded to 2.2 WEATHER TARGET

PROCESSING;

+ RADAR_SITE_FAILURE_REPORT - Report indicating that a radar site has failed. Airway Facilities
receives this data;

+ RADAR_RESET - Notification of a reset of a primary or secondary radar site;
+ RADAR_FAILURE_NOTIFICATION - Notification of the failure of a primary or secondary radar
site;
2.2 Weather Target Processing

2.2 Description

The WEATHER TARGET PROCESSING object shall filter out all } ILTERED_TARGET_REPORTS
that are out of the boundaries for a given area of airspace, and route the remaining
FILTERED_TARGET_REPORTS to children objects for further processing. WEATHER TARGET
PROCESSING shall normalize data collected from multiple radars to provide consistent information about
the weather.
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Q. 2.2 Inputs

» DIGITIZED_RADAR_REPORTS - Digitized radar targets forwarded from 2.1 WEATHER RADAR
SUPERVISOR;

* WEATHER_DATA - Weather information originating from the Real Time Weather Processor;
* WEATHER_MAP_MESSAGES - Weather radar messages that have been sent with the traffic radar.
2.2 Outputs

* WEATHER_SURV_INFO - An integrated weather surveillance view prepared for surveillance view
integration processing.
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.~ 2.1 Weather Radar Supervisor Discussion

The WEATHER RADAR SUPERVISOR object shall examine radar data from weather radar sites to
determine radar failures. Any radar failures found shall be logged for review by Airway Facilities to take the
appropriate corrective action. Airway Facilities will assume all responsibilities for equipment maintenance
and repair. Further, upon error discovery, the WEATHER RADAR SUPERVISOR shall declare the
suspect radar invalid and shall issue instructions for reports from the invalid radar to be filtered out. Counts
provided from the RADAR DATA COUNTING object are analyzed to deterrnine if there are excessive or
missing types of targets and to declare a site with missing or excessive targets or errors as a failed radar site.
Finally, the RADAR SUPERVISOR shall provide a message routing function taking the basic filtered target
reports received and forward them to TARGET DATA PROCESSING for further processing. 2.1
WEATHER RADAR SUPERVISOR is illustrated in Figure 23 on page 61. The state transition diagram
illustrating the behavior of RADAR SUPERVISOR given radar status is illustrated in Figure 24 on

page 62.
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Figure 23. 2.1 WEATHER RADAR SUPERVISOR. This figure illustrates WEATHER RADAR SUPERVISOR

and its children objects, 2.1.1 RADAR COUNTING, 2.1.2 RADAR REPORT FILTER, 2.1.3 ECM

DETECTOR, 2.1.4 NON-TARGET DATA PROCESSING.
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Figure 24. 2.1 WEATHER RADAR SUPERVISOR BEHAVIOR. This figure illustrates the state transition
diagram for changing between three states, namely: RADAR ONLINE, RADAR INVALID, and
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Z2.1.1 Radar Counting
2141 Descri;‘ation

The RADAR COUNTING object shall examine radar counts to ascertain excesses or failures in radar data
received .om reporting radar sites. Counts shall be maintained for number of targets and target errors
receiv.u from each radar site.

2141 Inputs

« DIGITIZED_RADAR_REPORTS - Digitized radar targets received from 2.1.1.1 DIGITIZE
REPORTS.

21.1 Outputs

» TARGET_COUNTS - A count of the radar returns for a radar site;

* TARGET_ERROR_COUNTS - A count of the errors in the radar retumns for a radar site. The count
is used to check the status of the sites.

2.1.2 Radar Report Filter

2.1.2 Description

The RADAR REPORT FILTER object shall reduce the number of radar returns to be processed. Radar
returns shall be discarded if they are received from failed radar sites.

Masking is the process of filtering radar data by area, and is used to reduce the number of radar returns to be
processed by the remaining subprograms. Areas with more than double radar coverage are considered for
masking, which is applied selectively on a Rho,Theta basis for each radar. The mask for each radar is con-
trolled by the adaptation parameters which is used to compersate for radar failures.

The state transition digram describing the behavior of the RADAR REPORT FILTER object for transi-
tioning between radar validity states is depicted in Figure 25 on page 65.

2.1.2 Inputs
» DIGITIZED_RADAR_REPORTS - Digitized radar targets received from 2.1.1.1 DIGITIZE
REPORTS

* RADAR_RESET - Notification of a reset of a primary or secondary radar site;

» RADAR_FAILURE_NOTIFICATION - Notification of the failure of a primary or secondary radar
site;

+ JAMMED_RADAR_REPORTS - Radar reports that are declared invalid due to a jamming condition.
* RADAR_COVERAGE (DATA STORE) - to provide radar coverage data for center, for filtering pur-
poses.
2.1.2 Outputs
* BAD_SITE_RADAR_DATA - Radar data that is received from a radar site that has a failure status.
The data is discarded;

* FILTERED_TARGET_REPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted area.
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Figure 25. 2.1.2 WEATHER RADAR REPORT FILTER. This figure illustrates the state transition diagram for
changing between two states, namely: RADAR VALID and RADAR INVALID.
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2.1.3 ECM Detection
21.3 Descri{:tion

The ECM DETECTOR object shall identify radar retumns that have originated in an area which is being
jammed by electromagnetic counter measures.

21.3 Inputs

» DIGITIZED_RADAR_REPORTS - Digitized radar targets received from 2.1.1.1 DIGITIZE
REPORTS.

2.1.3 Oufputs

+ JAMMED_RADAR_REPORTS - Radar reports that are declared invalid due to a jamming condition.

2.1.4 Non-Target Data Processing
2.1.4 Description

Non-target as well as target messages are received from the primary and secondary radar sites. Non-Target
Processing monitors the test and status messages, generates a strobe message, and forwards the map messages
to weather surveillance processing.

A status message indicates one or more of several radar site problems. The radar sites send fixed scarch and
fixed beacon test messages that are examined by Non-Target Processing to evaluate equipment and site per-
formance. The messages are compared with correct values in the adaptation and should one of the parame-
ters not be within acceptable tolerance, a test message error is output.

If a jamming report is issued due to electromaguetic counter measures, a strobe message is issued. The
strobe information notifies the computer that certain azimuth wedges have been blanked out because they
were completely filled by some interfering signal such as excess fruit or interference from some nearby radar.

21.4 Inputs

+ JAMMED_RADAR_REPORTS - Radar reports that are declared invalid due to a jamming condition;
« FILTERED_TARGET_REPORTS - Target Reports that have been filtered to only have nonstationary
targets from good sites and nonrestricted area.
2.1.4 Outputs
» RADAR_STROBE_MESSAGE - A message indicating that jamming of primary or secondary radar site
data is in effect or is no longer in effect;

+ RADAR_TEST _STATUS_MESSAGES - A test or status message reveived from a radar site indicating
equipment status.
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21.1.1 Digifize Weather Reports Discussion

Target positions are determined from the range and azimuth from the radar site, and are provided on all
detected targets by search and beacon radar. The resulting analog signals are digitized. Radar reports are
provided by both the primary and secondary radar. 2.1.1.1 DIGITIZE WEATHER REPORTS is shown in

Figure 26 on page 68

Primary Radar The search radar ground station detects aircraft, ground clutter, and weather clutter resulting
from reflection of signals transmitted from the ground station.
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Figure 26. 2.1.1.1 DIGITIZE WEATHER REPORTS. This figure illustrates DIGITIZE WEATHER REPORTS

receiving raw reports from the PRIMARY RADAR and the SECONDARY RADAR. DIGITIZE
WEATHER REPORTS is an IOM primitive.
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‘ . 2111 Inputs

. RAW_WEATHER_RADAR_REPORTS - Raw radar reports produced from the WEATHER
RADAR(s).

2.1.1.1 Outputs

« UNFILTERED_DIGITIZED_REPORTS - Digitized radar reports that have come from good radar
sites, failed radar sites, and jammed radar sites. .
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‘ . Section Supplement

This section prc;vides summary reports on data employed and derived by the functional « bject 2.0 Weather
Surveillance.

g ”All Data Flows” Report
Refer to the data flows section presented in 1.0 Traffic Surveillance.
”All Data Stores” Report

Refer to the data stores section presented in 1.0 Yraffic Surveillance. Appendix A provides a report of
globally defined data stores available to all functional objects.

2.0 Weather Suiveillance 69




STARS Deliverable 1200

3.0 Prediction and Resolution

Introduction

The Prediction and Resolution Major Functional Object predicts and resolves conflicts, whether aircraft to
aircraft conflicts, or aircraft to ground conflicts.

The PREDICTION AND RESOLUTION object will be introduced by four graphics, namely:
o The Prediction and Resolution View From
* The Prediction and Resolution Interfaces

* The Prediction and Resolution Functional Object Trce

» Prediction and Resolution.
3.0 Prediction aud Resolution “View From”

The Prediction and Resolution object, shown in Figure 27 on page 72, acts upon surveillance data and
flight plan data to predict and resolve imminent and future conflicts. It receives Traffic Surveillance Data
from 1.0 Traffic Surveillance. Although it uses the Flight Plan data store in it’s predictions, new or updated
flight plans are passed from 7.0 Flight Plan Operations Support, to be checked for future conflicts. Returned
to 7.0 are any identified Conflict Situations. Prediction and Resolution also uses Weather Surveillance Infor-
mation, passed from 2.0 Weather Surveillance.  Conflict Resolution Requests may be submitted by the 8.0
Area Control and 8.0 constantly receives the latest conflict Analysis Results Display. Prediction and Resol-
ution also uses data stores Airport and Airport Status, Aircraft and Environment Data, and Track History
Data. It logs any pertinent information by sending Analysis Log to 4.0 Recording Support.
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Figure 27. DoD AAS View From Prediction and Resolution. This figure highlights the Prediction and Resolution
functional object and shows the flow of information to and from the other functional objects in the DoD

AAS ATC Model.
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3.0 Prediction and Resolution Interfaces

The interfaces to 3.0 Prediction and Resolution are shown in Figure 28 on page 74. It receives Traffic Sur-
veillance Data, which it passes on to 3.1 Tactical Prediction. It receives Resolution Requests, which it
passes on to 3.4 Strategic Resolution. It receives Flight Plan Changes, which it passes on to 3.3 Strategic
Prediction.
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3.0 PREDICTION & RESOLUTION INTERFACES
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. Figure 28. Prediction and Resolution Interfaces. This figure shows the interfaces with the Prediction and Resolution

functional object, and the other functional objects of the DoD AAS ATC Model,

3.0 Prediction and Resolution Inputs
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20

3.0

FLIGHT_PLAN_CHANGES - A fiight plan whose status has changed. It may have been initiated,
amended, or initialized (flight departed).

RESOLUTiON_REOUESTS - Requests from the controller for resolutions to near-term, but not
immediate, problems (e.g. flight plan non conform).

TRAFFIC_SURVEILLANCE_DATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

Prediction and Resolution Outputs

FLIGHT_PLAN_CHANGES - A flight plan whose status has changed. It may have been initiated,
amended, or initialized (flight departed).

RESOLUTION_REQUESTS - Requests from the controller for resolutions to near-term, but not
immediate, problems (e.g. flight plan non conform).

TRAFFIC_SURVEILLANCE_DATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

Prediction and Resolution Functional Object Tree

The functional object tree identifies the communication paths between the functional objects in the Predic-
tion and Resolution process.

Figure 29 on page 76 shows the Functional Object Tree.

3.0 Prediction and Resolution
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‘-\,\_ 3.0 Prediction and Resolution Discussion

ret

The Prediction and Resolution object, shown in Figure 30 on page 78, passes the following data:

* Surveillance (radar) data to Tactical Prediction to determine if there are airspace conflicts and provide
any need maneuvers,

+ blight Plan Updates to Strategic Prediction to predict future airspace conflicts.

+ Resolution requests to Strategic Resolution to find controller requested resolutions to in-flight, but not
immediate, problems.

3.0 Prediction and Resolution
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Figure 30. 3.0 Prediction and Resolution. This figure is the IOM object decomposition of the Prediction and Ke.ol-
ution Functional Object.
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3.1 Tactical Prediction
3.1 Description

The Tactical Prediction object passes aircraft surveillance data to be used to predict real-time conflicts (air-
craft to aircraft and minimum safe altitude). If accepts resulting Alert Data and passes it to the Tactical
R3solution object to generate a list of potential evasive maneuvers.

31 [nputs

+ TRAFFIC_SURVEILLANCE_DATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

+ ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground. '
3.1 Outputs

» TRAFFIC_SURVEILLANCE_DATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

+ ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.2 Tactical Resolution
3.2 Description

The Tactical Resolution object accepts alert data from the Tactical Prediction function to be used to
compute up to 4 evasive maneuvers to be presented to the controller in order to resclve the alert/conflict.

" 3.2 Inputs

» ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.2 Outputs

» ALERT _DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.3 Strategic Prediction
3.3 Description

The Strategic Prediction object passes on flight plan changes (and calculated resolutions from Strategic
Resclution) to be evaluated to determine if any in-flight conflicts will arise, such as aircraft to aircraft con-
flicts, aircraft to special-use airspace violations, or flow control constraint violations.

3.3 Inputs

« FLIGHT_PLAN_CHANGES - A flight plan whose status has changed. It may have been initiated,
amended, or initialized (flight departed).

» CALCULATED_RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution. '
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._\ 3.3 Outputs

» FLIGHT_PLAN_CHANGES - A flight plan whose status has changed. It may have been initiated,
amended, or initialized (flight departed).

+ CALCULATED_RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.

3.4 Strategic Resolution
3.4 Description

The Strategic Resolution object accepts resolution requests from the controller in 3 forms: delay request,
resolution request, and reconformance request. If finds resolutions to these requests which are passed on to
the Strategic Prediction object to look for potential conflicts.

3.4 Inputs

* RESOLUTION_REQUESTS - Requests from the controller for resolutions to near-term, but not
immediate, problems (e.g. flight plan non conform).

o CALCULATED_RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.

3.4 Outputs
+ DELAY_REQUEST - Request from controller to delay an aircraft’s progress in order to avoid over-
. crowding at specific places.

« RECONFORMANCE_REQUEST - Request from the controller for aid in bringing a strayed flight
back into conformance with its flight plan.

+ RESOLUTION_REQUEST - Request from the controller for aid, in the form of potential solution, in
resolving an identified conflict.

 CALCULATED_RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.
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3.1 Tactical Prediction Discussion

The 3.1 Tactical Prediction function passes on Traffic Surveillance Data to 3.1.1 Time/Position Calculation
which predicts aircraft positions minutes into the future. This data is used to identify potential conflicts.
The children of 3.1 Tactical Prediction are shown in Figure 31 on page 82.
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Figure 31. 3.1 Tactical Prediction DFD. This figure is the data flow diagram for the IOM Object, 3.1 Tactical Pre-
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3.1.1 Time/Position Calculation
3.14 Description

The Time/Position calculation object performs the following:

¢ For an established length of time (e.g. S minutes), this object steps through incrementally (e.g. every 10
seconds) to produce a new predicted picture of the track positions. The prediction is based on the
aircraft/track’s past behavior or track history.

 Each incremental picture is passed on to 3.1.2 (Compare Aircraft to Aircraft) and 3.1.4 {Compare Air- .

craft to Ground) to assess conflicts.
Weather Data is also examined when determining a track’s future path.

3.11 Inputs

* TRAFFIC_SURVEILLANCE_DATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

* ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

» WEATHER_SURV_INFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.
3.1.1 Outputs

* PREDICTED_TRACK_DATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.1.2 Compare Aircraft to Aircraft
3.1.2 Description ‘

For each predicted.picture sent to it by Time/Position Calculation object, the Compare Aircraft to Aircraft
object searches aircraft by # “~craft for potential collisions. The distances between all aircraft are measured
and compared to separation standards, contained in the Rules and Regulations data store. If any conflicts
are found, the ALERT DATA is passed to the Alert Processing object.
3.1 02 lnpluts .

* PREDICTED)_TRACK_DATA - Predicted track data is predicted positions of known aircraft tracks

based on previous track history.

3.1.2 Outputs

¢ ALERT_DATA - Data describing a conflict between an ajrcraft and another aircraft or ~n aircraft and
the ground.

3.4.2 Alert Processing
3.1.2 Description
The alert processing abject accepts ALERT DATA from 3.1.2-Compare Airerat to Aircraft and 3.1.4:

Cumpare Ajreraft t0 Ground. It assesses the alest for seventy-and passes the ALERT DATA to $.0 Arez
Control aud 4.0 Recarding Suppost. It also routes the ALERT DATA to 3.1 Tuctical Prediction.
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3.1.3 Inputs

* ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.1.3 Outputs

* ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

* ALERT_DISPLAY_DATA - Data sent by the TACTICAL PREDICTION function to the controller
to notify of identified conflicts or alerts.

3.1.4 Compare Aircraft to Ground
3.1.4 Description

For each predicted picture sent by 3.1.1 Time/Position Calculation, the 3.1.4 Compare Aircraft to Ground
object compares the predicted/current altitude of each aircraft to established minimum standards (given in
the Rules and Regulations data store). If these standards are violated, it sends alert data to 3.1.3 Alert proc-
essing.
3.1.4 Inputs

* PREDICTED_TRACK_DATA - Predicted track data is predicted positions of known aircraft tracks

based on previous track history.

3.1.4 Outputs

* ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.
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3.2 Tactical Resolution Discussion

The 3.2 Tactical Resolution object receive alert data from 3.1.1 Tactical Prediction, which it uses to resolve

conflicts by generating possible evasive maneuvers. The children of 3.2 Tactical Resolution are shown in

Figure 32 on page 86.

3.0 Prediction and Resolution

84




STARS Deliverablg 1200
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Figure 32. 3.2 Tactical Resolution DFD. This figure is the data flow diagram for the IOM Object, 3.2 Tactical

Resolution.
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3.2.1 Classify Conflict
3.2.1 Description

The Classify Conflict object assesses the conflict passed to it by 3.2 Tactical Resolution (generated by 3.1
Tactical Prediction). The classification are in the form of Waming, Serious, or Critical.

3.2.1 Inputs

* ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

3.2.1 Outputs

* ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

* ALERT_CLASSIFICATION - Classification of the aler: as Warning, Serious, or Critical.

3.2.2 Generate Evasive Mzneuvers
3.2.2 Description

The Generate Evasive Maneuver object uses a complex algorithm to generate potential maneuvers to be
communicated by the controller to a pilot in order to avoid an imminent conflict (collision with another

aircraft or the ground). These maneuvers include turns, climbs, descends, increase/decrease power, or a com-

bination of these.

3.2.2 Inputs

* ALERT_DATA - Data describing a conflict between an aircraft and another aircraft or an aircraft and
the ground.

* ALERT_CLASSIFICATION - Classification of the alert as Warning, Serious, or Critical.

3.2.2 Outputs

« EVASIVE_MANEUVERS - Maneuvers generated to avoid imminent conflict. Composed of turns,
acceleration/decelerations, altitude changes.

3.0 Prediction and Resolution
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3.3 Strategic Prediction Discussion

The 3.3 Strategic Prediction object receives Flight Plan Changes from 3.0 Prediction and Resolution and

Calculated Resolutions from 3.4 Strategic Resolution which it passes down to 3.3.1 Time/Position Calcu-
lation. 3.3.1 models aircraft and airspace into the future and passes predicted data to be checked for con-
flicts. The children of 3.3 Strategic Prediction are shown in Figure 33 on page 89.

3.0 Prediction and Resolution
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3.3.1 Time/Position Calculation
3.3.1 Description

The Time/Position Calculation object will incrementally produce predicted positions of aircraft based on
flight plan and the passed flight plan change data. The prediction process also examines weather data and
aircraft characteristics to predict future positions. These incremental pictures are output to be examined for
conflicts: aircraft to aircraft, aircraft to airspace; and for flow control constraint violations.

3.3.1 Inputs

* FLIGHT_PLAN_CHANGES - A flight plan whose status has changed. It may have been initiated,
amended, or initialized (flight departed).

* CALCULATED_RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.

» WEATHER_SURV_INFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.

3.3.1 Outputs

* PREDICTED_TRACK_DATA - Predicted track data is predicted positions »“ known aircraft tracks
based on previous track history.

3.3.2 Compare Aircraft to Aircraft
3.3.2 Description

The Compare Aircraft to Aircraft object examines the predicted position of aircraft at a particular time, as
generated by 3.3.1 Time/Position Calculation. It compares every aircraft’s position tc every other aircraft’s
position and checks against separation standards contained in Rules and Regulations data store. If the sepa-
ration is less than the standard, a conflict situation record is generated and sent to 3.3.3 Alert Processing.

3.3.2 Inputs

» PREDICTED_TRACK_DATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.3.2 Outputs

» CONFLICT_SITUATION_DATA - Data concemning a particular conflict which has been identified.
3.3.3 Alert Processing
3.3.3 Description
The Alert Processing object receives alerts from 3.3.2 Compare Aircraft to Aircraft, 3.3.4 Compare Aircraft
to Airspace, and 3.3.5 Check Flow restrictions. It classifies the alert and generates conflict data for the con-

troller, Recording Support, and 3.3 Strategic Prediction.

3.3.3 Inputs
+ CONFLICT_SITUATION_DATA - Data concerning a particular conflict which has been identified.
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3.3.3 Outputs
« CONFLICT_SITUATION_DATA - Data conceming a particular conulict which has been identified.

+ ALERT_DISPLAY_DATA - Data sent by the TACTICAL PREDICTION function to the controller
to notify of identified conflicts or alerts.

3.3.4 Compare Aircraft to Airspace
3.3.4 Description

The Compare Aircraft to Airspace object examines the predicted positions of aircraft as passed to it by 3.3.1
Time/Position Calculation. Each aircraft’s position is examined tc see if it violates any special use airspace
restriction. If a violation is found, it is sent in the form of conflict situation data to 3.3.3 Alert Processing.

3.3.4 Inputs

« PREDICTED_TRACK_DATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.3.4 Outputs
+ CONFLICT_SITUATION_DATA - Data conceming a particular conflict which has been identified.

3.3.5 Check Flow Restriction
3.3.5 Description
The check Flow Restriction object examines the current/future position aircraft data generated by 3.3.1

Time/Position Calculation. This examination looks at the following:

+ Sequencing along established routes: Flight must fly along a given route with certain separation stand-
ards intrail.

 Enroute metering: established navigation fixes have established number of flight that can cross within a
given timeframe.

» Flow restrictions: includes broken navigation aids or closed airports that are to be avoided.

If any violations are detected, conflict situation data .; passed to 3.3.3 Alert Processing.

3.3.5 Inputs

» PREDICTED_TRACK_DATA - Predicted track data is predicted positions of known aircraft tracks
based on previous track history.

3.3.5 Outputs
¢ COMFLICT_SITUATION_DATA - Data concering a particular conflict which has bzen identified.
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3.4 Strategic Resolution Discussion

The 3.4 Strategic Resolution object receives resolution requests from 3.0 Prediction and Resolution, which it
passes to it’s children for resolution processing: Flow Control Delay processing, Conflict Resolution proc-
essing, or Flight Plan Reconformance processing. The children of 3.4 Strategic Resolution are shown in
Figure 34 on page 93.
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3.4.1 Flow Control Delays
3.4.1 Description

The Flow Control Delays object generates aircraft delay requests in order to avoid overcrowding a particular
piece of airspace. This results in a trial flight plan which is sent via 3.4 to 3.3 Strategic Pred: ion for evalu-
ation. This object is invoked by 8.0 Area Control request for flow control delay processing.

3.4.1 Iinputs

+ DELAY_REQUEST - Request from controller to delay an aircraft’s progress in order to avoid over-
crowding at specific places.

* WEATHER_SURV_INFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.
3.4.1 Outputs

+ CALCULATED_RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.

2.4.2 Conflict Resolution
3.4.2 Description

The Conflict Resolution object responds to a request by the controller for aid in resolving an identified con-
flict. Trial flight plans are generated, in the form of calculated resolutions, which are sent through 3.4 to 3.3
Strategic Prediction for evaluation.

3.4.2 Inputs

* RESOLUTION_REQUEST - Request from the controller for aid, in the form of potential solution, in
resolving an identified conflict.

* WEATHER_SURV_INFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.
3.4.2 Outputs

+ CALCULATED_RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.

3.4.3 Flight Plan Reconformance
3.4.3 Description

The Flight Plan Reconformance object is invoked upon 8.0 acea conirol request to generate a trail flight plan
which would bring a flight which strayed from its flight plan back on course. This trial flight plan, in the
form of a calculated resoiution, is sent via 3.4 to 3.3 Strategic Prediction.

3.4.3 Inputs

+ RECONFORMANCE_REQUEST - Request from the controller for aid in bringing a strayed flight
back into conformance with its flight plan.

» WEATHER_SURV_INFO - Weather information in the form of radar data and reports on pressure,
winds aloft, temperature, etc.
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3.4.3 Outputs

« CALCULATED_RESOLUTION - Resolutions calculated by the Strategic Resolution function, in
response to controller request for resolution.

3.0 Prediction and Resolution
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Section Supplement

This section provides sumnary reports on data employed and derived by the functional object 3.0 Prediction
and Resolution.

”All Data Flows” Report

The following report, generated from the Excelerator database, identifies all data flows for the Prediction and
Resolution objzct.
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”All Records and their Elements” Report

The following report, generated from the Excelerator database, identifies all the records and their elements
for the Prediction and Resolution object.
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‘_ “All Data Stores” Report
: 3.0 Prediction and Resolution empioys the following globally defined data stores defined in Appendix A of
this document:
+ AIRCRAFT_AND_ENVIRONMENT_DATA
+ TRACK_HISTORY
+ FLIGHT_PLANS
» AIRPORT_AND_AP_STATUS.
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5.0 Aircraft and Track Management

Introduction

5.0 Aircraft and Track Management is responsible for correlating identified aircraft tracks to flight plan data
and for identifying when aircraft cross metering fixes.
The AIRCRAFT AND TRACK MANAGEMENT object will be introduced by four graphics, namely:

» The Aircraft and Track Management View From

* The Aircraft and Track Management Interfaces

* The Aircraft and Track Management Functional Object Tree

* Aircraft and Track Management.

5.0 Aircraft and Track Management “View From”

The relationship on 5.0 Aircraft and Track Management to other Major Functional Objects is shown in
Figure 35 on page 100. It is activated by Traffic Surveillance Data received from 1.0 Traffic Surveillance.
Using data stores Flight Plans and Aircraft and Environment Data, 5.0 generates Non-conformance Alerts to
4.0 Recording Support and Track Display Data to 8.0 Area Control. It also updates the Meterable Fix
Counts data store and sends Flight Plan Events and Status to 6.0 Flight Plan Entry Support.
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Figure 35. DoD AAS View From Aircraft and Track Management. This figure highlights the Aircraft and Track
Management functional object and shows the flow of information to and from the other functional objects
in the DoD AAS ATC Model.
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5.0 Aircraft and Track Management Interfaces

The interfaces to 5.0 Aircraft and Track Management are shown in Figure 36 on page 102. It passes Traffic
Surveillance Data to 5.1 Correlate Track and Fligat Plan.
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5.0 AIRCRAFT & TRACK MANAGEMENT INTERFACES

1.0 TRAFFIC SURVEILLANCE

TRAFFIC
SURVEILLANCE
DATA

5.0

AIRCRAFT &
TRACK
MANAGEMENT

TRAFFIC
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v

5.1 CORRELATE TRACK AND FLIGHT PLAN

Figure 36. Aircraft and Track Management Interfaces. This figure shows the interfaces with the Aircraft and Track
* Management functional object, and the other functional objects of the DoD AAS ATC Model.

5.0 Inputs

5.0 Aircraft and Track Management
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+ TRAFFIC_SURVEILLANCE_DATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

5.0 Outputs

+ TRAFFIC_SURVEILLANCE_DATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

5.0 Aircraft and Track Management Functional Object Tree

The functional object tree identifies the communication paths between the functional objects in the Aircraft
and Track Management process. Figure 37 on page 104 shows the Functional Objeut Tree.
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Figure 37. 3.0 Aircraft and Track Management Functional Object Tree.

This figure illustrates the functional object

tree for the Aircraft and Track Management Functional Object.
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5.0 Aircraft and Track Management Discussion

The Aircraft & Track Management object, shown in Figure 38 on page 106, passes flight surveillance data
from 1.0 traffic surveillance. This data is used to correlate flight plans to tracks and to check to see if a track

has strayed from its flight plan,

5.0 Aircraft and Track Management
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8.0 AIRCRAFT AND TRACK MANAGEMENT
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Figure 38. 5.0 Aircraft and Track Management. This figure is the IOM object decomposition of the Aircraft and

Track Management Functional Object.
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5.1 Correlate Track and Flight Plan

5.1 Description

The Correlate Track and Flight Plan object receives aircraft surveillance data originating in 1.0 Traffic Sur-
veillance. The surveillance data is composed of multiple aircraft tracks, composed of position, altitude, and
(possibly) beacon code. If the beacon code exists, the flight plan data base is searched for a flight plan
whose assigned beacon code matches it. Flight plan correlation of all tracks is attempted.

5.1 Inputs

» TRAFFIC_SURVEILLANCE_DATA - Traffic Surveillance Data is radar generated data showing the
air traffic, includes position, beacon code, altitude.

5.1 Outputs
¢ CORRELATED_TRACK_DATA - Track data that has been correlated with an appropriate flight plan.
5.2 Flight Plan Conformance Check
5.2 Description
The Flight Plan Conformance Check object passes through the necessary correlated track data.

5.2 Inputs
* CORRELATED_TRACK_DATA - Track data that has been correlated with an appropriate flight plan.

5.2 Outputs
*+ CORRELATED_TRACK_DATA - Track data that has been correlated with an appropriate flight plan.
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5.2 Flight Plan Conformance Check Discussion

The 5.2 Flight Plan Conformance compares flight plan-aided aircraft progress to flight plan data and notes
anomalies. The children of 5.2 Flight Plan Conformance Check are shown in Figure 39 on page 109.
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‘. . 5.2.1 Compare Flight Plan to Track Data
5.2.1 Description

The Compare Flight Plan to Track Data object examines each track with a correlated flight plan. For each
identified flight plan, a window is drawn around the expected flight plan pesition and if the measured track is
not within the window, a nonconformance report is issued. The results are passed to 5.1.3 Generate Track
Classification and the corresponding data blocks are passed to 5.1.4 Coalesce Flight Plan.

5.2.1 Inputs

* CORRELATED_TRACK_DATA - Track data that has been correlated with an appropriate flight plan.

5.2.1 Outputs

* FLIGHT_PLAN_DATA-BLOCK_INFO - Flight plan information to be included on the surveillance
display that corresponds to specific flight plans:

FLIGHT_PLAN_EVENT - An event for a flight plan, such as when it crosses a metering fix.
FLIGHT_PLAN_POSITION - Coordinate positions of an aircraft on a flight plan.
COMPARE_RESULTS - Results of comparing a flight’s path with its flight plan trajectory.
NON-CONFORMANCE_ALERT - Alert to be recorded for failure of a flight to stay on its flight plan.

5.2.2 Check Metering Fix Crossing

. . §.2.2 Description

The Check Metering Fix Crossing object compares the position of the correlated track to known metering
fixes and updates the Meterable Fix Counts data store if a fix is crossed.

5.2.2 Inputs
« FLIGHT_PLAN_POSITION - Coordinate positions of an aircraft on a flight plan.

5.2,2 Outputs

None.
5.2.3 Generate Track Classification
5.2.3 Description

The Generate Track Classification object examines the comparison results and classifies each track. This
classification is passed on to the 8.0 Area Controller.

5.2.3 Inputs
« COMPARE_RESULTS - Results of comparing a flight’s path with its flight plan trajectory.

5.2.3 Outputs

* TRACK_CLASSIFICATION - A Classification of an identified track, such as free (no flight plan asso-
. ciation), flight plan aided, or coast.

5.2.4 Coalesce Flight Plan and Track Information
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5.2.4 Description

The Coalesce Flight Plan and Track Information object collects the flight plan data block information for a
particular track and coalesces it with the track classification for output to 8.0 Area Controller.

5.24 Inputs

* FLIGHT_PLAN_DATA-BLOCK_INFO - Flight plan information to be included on the surveillance
display that corresponds to specific flight plans.

* TRACK_CLASSIFICATION - A Classification of an identified track, such as free (no flight plan asso-
ciation), flight plan aided, or coast. !
5.2.4 Outputs

* TRACK_DISPLAY_DATA - Data about the identified tracks to be presented to the controller, )
including correlated flight plans and classification.
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‘ - Section Supplement

This section prc;vides summary reports on data employed and derived by the functional object 5.0 Aircraft
and Track Management.

”All Data Flows” Report

The following report, generated from the Excelerator database, identifies all data flows for the Aircraft and
Track Management object.
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”All Records and their Elements” Report

The following report, generated from the Excelerator database, identifies all the records and their clements
for the Aircraft and Track Management object.
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‘ A ”All Data Stores” Report

5.0 Aircraft and Track Management employs/derives the following globally defined data stores described in
Appendix A of this document:

» AIRCRAFT_AND_ENVIRONMENT _DATA (employs)

. FI:;IGHT_PLANS (employs)

* METERABLE_FIX_COUNTS (derives).
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6.0 Flight Plan Entry Support

Introduction

Flight Plan Entry Support is the single entry point in the system for all flight plans. Types of flight plans
which may be entered into the system are new and bulk flight plans; flight plan amendments; up-route flight
plans (for probe extension); flight plans received during handoff; and trial flight plans.
The FLIGHT PLAN ENTRY SUPPORT object will be introduced by four graphics, namely:

= The Flight Plan Eatry Support View From

+ The Flight Plan Entry Support Interfaces

* The Flight Plan Entry Support Functional Object Tree

* Flight Plan Entry Suppont.
6.0 Flight Plan Entry Support “View From”
Flight Plan Entry Support receives new flight plans, amendments, updates, trial flight plans, and handoffs
from Area Control. Updates to the flight plans are received from Aircraft & Track Management. Data is

stored in the appropriate flight plan database, and passed to Flight Plan Operations Support for further proc-
essing. Figure 40 on page 116 presents DOD AAS from the view of the Flight Plan Entry Support process.
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Figure 40. DoD AAS View From Flight Plan Entry Support. This figure highlights the Flight Plan Entry Support

functional object and shows the flow of ir.;ormation to and from the other functional objects in the DoD
AAS ATC Model.
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6.0 Flight Plan Entry Support Interfaces

Figure 41 on page 118 shows the data flows used and generated by Flight Plan Entry Support. New flight
plans, amendments, updates, trial flight plans, and handoffs are received from Area Control (within this
center), as well as from neighboring Area Control Facilities, Tower Control Facilities, and the Flight Service
Data Center within this center. Probe extension requests may also come from a neighboring Area Control
Facility. Updates to the flight plans are received from Aircraft & Track Management.

Flight Plan Entry Support receives all the data mentioned above, and passes it to the appropriate function to
be processed. The new flight plans and flight plan amendments are sent to Initial Flight Plan Processing.
Initial Flight Plan Processing returns errors found during the processing of the flight plan data. Probe exten-
sion requests and trial flight plans are sent to Up-Route/Trial Flight Plan Processing. Flight plan updates
are sent to Flight Plan Update Processing, and handoffs into the area are sent to Handoff-In Processing.

Once :he flight plan data has been processed by Flight Plan Entry Support, it is passed to Flight Plan Oper-
ation Support.
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6.0 FLIGHT PLAN ENTRY SUPPORT INTERFACES
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6.0 Flight Plan Entry Support

Figure 41. Flight Plan Entry Support Interfaces. This figure shows the interfaces with the Flight Plan Entry Support
functional object, and the other functional objects of the DoD AAS ATC Model.
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6.0 Inputs

FPS_AMEND_UPDT_TRJAL_ERRORS - FP data sent to FLIGHT PLAN ENTRY SUPPORT.
Includes new FPs, amendmeants, updates, trial FPs, and handoffs.

FP_EVENT _STATUS - Updates to time fields in a flight plan. Sent from AIRCRAFT TRACK
MANAGEMENT to FLIGHT PLAN ENTRY SUPPORT.

PROBE_EXTENSION_REQUEST - Request for a probe extension for a specific flight plan. Received
from an up-route center.

HANDOFF-IN_DATA - Flight Plan from which handoff-in processing is required. Received from an
up-route center and sent to HANDOFF-IN PROC.

INITIAL_FP_PROC_ERRORS - Errors sent from INITIAL FP PROC to FP ENTRY SUPPORT
which were detected during syntax or geography checking.

6.0 Outputs

FPS_AMEND_UPDT_TRIAL_ERRORS - Errors sent to flight plan originator, in response to the FP
data sent to FLIGHT PLAN ENTRY SUPPORT. Includes new FPs, amendments, updates, trial FPs,
and handoffs.

NEW_FLIGHT_PLAN_MESSAGE - New Flight Plan Message sent from FP ENTRY SUPPORT to
INITIAL FP PROC. to be syntax/geography checked and stored.

FLIGHT_PLAN_AMENDMENT - FP amendment sent from FP ENTRY SUPPORT to INITIAL
FP PROC. to be syntax/geography checked and stored.

UP-ROUTE_PROBE_EXTEN_FP - Flight Plan sent from FP ENTRY SUPPORT to
UP-ROUTE/TRIAL FP PROC to be stored and sent to FP OPERATION SUPPORT.

UN-ROUTE_PROC_TRIAL_FP - Tral FP sent from FP ENTRY SUPPORT to
UP-ROUTE/TRIAL FP PROC to be stored and sent to FP OPERATION SUPPORT for route proc-
essing.

NEW_FP_UPDATES - Flight Plan Updates sent from FP ENTRY SUPPORT to FP UPDATE
PROC to be stored and sent to FP OPERATION SUPPORT.

VALIDATED_FLIGHT_PLANS - FPs sent from FP ENTRY SUPPORT to FP OPERATION
SUPPORT. FPs have been syntax and geographically checked. Need route processing.
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6.0 Flight Plan Entry Support Functional Object Tree

~
‘ The functional object tree identifies the communication paths between the functional objects in the Flight
Plan Entry Support process. Figure 42 on page 121 shows the Functional Object Tree.
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6.0 Flight Plan Entry Support Discussion

Flight Plan Entry Support will receive the flight plan message. If the input is a new or bulk flight plan, or if
it is an amendment to a flight plan, Initial Flight Plan Processing is performed to verify the syntax of the
message and to check the geographical data in the flight plan. Errors from this processing are passed back to
Flight Plan Entry Support to be sent to the originator of the flight plan message. If the message is validated,
Flight Plan Entry Support sends the flight plan to Flight Plan Operations Support for rcute validation and
further processing.

If the input is an extended probe request from an up-route center, or a trial flight plan, Up-Route/Trial
Flight Plan Processing is performed to store the flight plan in the appropriate database. The flight plan is
then sent to Flight Plan Operation Support by Flight Plan Entry Support.

If the input is an update to a time in the flight plan, Flight Plan Update Processing is performed. The flight
plan. with the updated times are then sent to Flight Plan Operation Support by Flight Plan Entry Support.

If the input is a handoff from an up-route center, Handoff-In Processing is performed to notify the controller
of the handoff, and put the flight plan into the system. Figure 43 on page 123 presents the processing con-
trolled by Flight Plan Entry Support.
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6.1 Initial Flight Plan Processing

6.1 Description

Initial flight Plan Processing processes new and bulk flight plans, as well as flight plan amendments. If the
input is a flight plan amendment, a "new” flight plan is built.

Syntax Checker and Geography Checker are called to verify the syntax and geography data in the flight plan.
If errors are detected, they are returned to Initial Flight Plan Processing, which sends th.e error message to
Flight Plan Entry Support. If the flight plan is a bulk flight plan, after the message has been successfully
checked, the flight plan is sent to Bulk Flight Plan Processing for further processing. The flight plan or
amendment is stored in the appropriate database.

6.1 Inputs

« NEW_FLIGHT_PLAN_MESSAGE - New Flight Plan Message sent from FP ENTRY SUPPORT to
INITIAL FP PROC. to be syntax/geography checked and stored.

» FLIGHT_PLAN_AMENDMENT - FP amendment sent from FP ENTRY SUPPORT to INITIAL
FP PROC. to be syntax/geography checked and stored.

« SYNTAX_ERROR - Error found by SYNTAX CHECKER and sent to INITIAL FLIGHT PLAN
PROC.

« GEOGRAPHY_ERROR - Error detected by GEOGRAPHY CHECKER and sent to INITIAL FP
PROC.

+ SYNTAX_GEOGRAPHY_VALIDATED_FP - Flight Plan which has been syntax and geographically
checked. Sent from GEOGRAPHY CHECKER to INITIAL FP PROC.,
6.1 Outputs

+ INITIAL_FP_PROC_ERRORS - Errors sent from INITIAL FP PROC to FP ENTRY SUPPORT
which were detected during syntax or geography checking.

« UN-VALIDATED_FLIGHT_PLAN - Flight Plan which has not been syntax or geographically
checked. Sent from INITIAL FP PROC to SYNTAX Checker.

» NEW_BULK_FLIGHT_PLAN - New bulk flight plan, sent from INITIAL FP PROC to BULK FP
PROC to be stored in the bulk flight plan database.

6.2 Up-Route / Trial Flight Plan Processing
Description

Up-Route / Trial Flight Plan Processing receives up-route and trial flight plans from Flight Plan Entry
Support. This process updates the Up-Route Flight Plan Database with the Up-Route flight plans, and the
Tral Flight Plan Database with the Trial Flight Plans.

6.2 Inputs

« UP-ROUTE_PROBE_EXTEN_FP - Flight Plan sent from FP ENTRY SUPPORT to
UP-ROUTE/TRIAL FP PROC 10 be stored and sent to FP OPERATION SUPPORT.

« UN-ROUTE_PROC_TRIAL_FP - Trial FP sent from FP ENTRY SUPPORT to
UP-ROUTE/TRIAL FP PROC to te stored and sent to FP OPERATION SUPPORT for route proc-
essing.
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6.2 Outputs
* Flight Plans are stored in the appropriate database.

6.3 Flight Plan Update Processing
6.3 Description

Flight Plan Update Processing receives updates to times in a flight plan. If the update is a departure time,
Departure Processing is called to vpdate the time and move the flight plan from the Inactive Flight Plan
Database to the Active Flight Plan Database. If the update is a fix arrival time, Fix Arrival Processing is
called to modify the fix amrival time in the flight plan. If the update is a flight plan status update, Flight Plan
Status Processing is called to modify the status in the flight plan. In each of the above cases, the updated
Flight Plan is sent to Flight Plan Operation Support for further processing. Finally, if the update is an
actual arrival time, Arrival Processing is called to remove the flight plan from the Active Flight Plan Data-
base.

6.3 Inputs

* NEW_FP_UPDATES - Flight Plan Updates sent from FP ENTRY SUPPORT to FP UPDATE
PROC to be stored and sent to FP OPERATION SUPPORT.

6.3 OQutputs

» TIME_UPDATES - FP with an update to a time (departure, arrival, or arrival at a fix.) Sent from FP
UPDATE PROC to FP OPERATION SUPPORT.

* DEPARTURE_TIME_UPDATE - Contains departure time for an FP. Sent from FP UPDATE
PROC to DEPART PROC.

* FIX_ARRIVAL_TIME_UPDATE - Sent from FF UPDATE PROC to MODIFY TIMES. Contains
actual arrival time at a fix in the flight plan.

* ARRIVAL_TIME_UPDATE - Actual arrival time for the flight plan. Sent from FLIGHT PLAN
UPDATE PROCESSING to ARRIVAL PROC.

* FLIGHT_PLAN_STATUS_UPDATE - New status for an FP. Sent from FLIGHT PLAN UPDATE
PROCESSING to FLIGHT PLAN STATUS PROCESSING to be updated in the ACTIVE FP data-
base.

6.4 Handoff-In Processing
6.4 Description

When Handoff-In Processing receives a handoff-in message from an up-route center, or when it determines
that a handoff within the center is required (ie. an the flight plan is an adapted time from crossing a sector
boundary), it calls Notify Controller to notify the controller of the handoff. When the controller acknowl-
edgement of the handoff is received, if the handoff was from an up-route center, Update Up-Route Database
is called to deiete the flight pian from the Up-Route Database. Update Flight Plan Status is called in any
case, to update the handoff time in the flight plan. The update flight plan is then sent to Flight Plan Opera-
tion Support for further processing.
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6.4 Inputs

» HANDOFF-IN_DATA - Flight Plan from which handoff-in processing is required. Received from an

up-route center and sent to HANDOFFE-IN PROC.

¢+ CONTROLLER_HANDOFF_IN_ACK - Controller acknowledges the handoff-in. Sent from FP
ENTRY SUPPORT to HANDOFF-IN PROCESSING >

6.4 Outputs
* UP-ROUTE_HANDOFF - Up-Route handoff flight plan sent from HANDOFF-IN PROC to

UPDATE UP-ROUTE DATABASE to be deleted from the UP-ROUTE FP database and addcd to

the ACTIVE FP database.

* HANDOFF_TIME - Time handoff occurred. Sent from HANDOFF-IN PROC to UPDATE FP
STATUS to be updated in the ACTIVE FP database.

+ HANDOFF-IN_CONTROLLER_DATA - Handoff-in data to be sent to the controller. Sent from
HANDOFF-IN PROC to NOTIFY CONTROLLER.

6.0 Flight Plan Entry Support
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6.1 Initial Flight Plan Processing Discussion

The new flight plan or flight plan amendment is first sent to Syntax Checker. If it contains no syntax
errors, it is sent tc Geography Checker. [f it contains no geography errors, it is returned to Initial Flight
Plan Processing to be stored in the appropriate flight plan database. Errors detected by these processes are
also returned to Initial Flight Plan Processing.

Bulk flight plans are sent from Initial Flight Plan Processing to Bulk Flight Plan Processing to be stored in
the flight plan database. Initial Flight Plan Processing also determines when a bulk flight plan must be
activated, and sends it to Flight Plan Operation Support. Figure 44 on page 128 presents the processing
controlled by Initial Flight Plan Processing.
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6.1.1 Syntax Checker

6.1.1 Description

Syntax Checker receives a flight plan message from Initial Flight Plan Processing and validates the syntax of
the message. If an error is detected, an error message is sent to Initial Flight Plan Processing. Otherwise,
the flight plan message is sent to Geography Checker.
6.1.1 Inputs
¢ UN-VALIDATED_FLIGHT_PLAN - Flight Plan which has not been syntax or geographically
checked. Sent from INITIAL FP PROC to SYNTAX Checker.
6.1.1 Outputs

¢ SYNTAX_ERROR - Error found by SYNTAX CHECKER and sent to INITIAL FLIGHT PLAN
PROC.

* SYNTAX_CHECKED_FP - FP which has been syntax checked by SYNTAX CHECKER and is being
sent to GEOGRAPHY CHECKER to be checked geographically.

6.1.2 Geography Checker
6.1.2 Description

Geography Checker validates the geography in the flight plan message received from Syntax Checker. If the
data is good, the flight plan message is retumned to Initial Flight Plan Processing. Otherwise, an error
message is sent returned,

6.1.2 Inputs

* SYNTAX_CHECKED_FP - FP which has been syntax checked by SYNTAX CHECKER and is being
sent to GEOGRAPHY CHECKER to be checked geographically.

6.1.2 Outputs

« GEOGRAPHY_ERROR - Error detected by GEOGRAPHY CHECKER and sent to INITIAL FP
PROC.

* SYNTAX_GEOGRAPHY_VALIDATED_FP - Flight Plan which has been syntax and geographically
checked. Sent from GEOGRAPHY CHECKER to INITIAL FP PROC.

6.1.3 Bulk Flight Plan Processing
6.1.3 Description

Bulk Flight Plan Processing receives bulk flight plans from Initial Flight Plan Processing. The flight plans
have already been through syntax and geography processing. The flight plans are stored in the Bulk Flight
Plan Database until an adapted time prior to departure. At the adapted time, the flight plan is retrieved
from the database and sent to Flight Plan Operation Support for further processing.

6.1.3 Inputs

« NEW_BULK_FLIGHT_PLAN - New bulk flight plan, sent from INITIAL FP PROC to BULK FP
PROC to be stored in the bulk flight plan database.
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‘ 6.1.3 Outputs

.\:

T + INITIATED_BULK_FP - Bulk flight plan which is X minutes from departure. (X is an adapted
’ value.) Sent from BULK FP PROC. to FP OPERATION SUPPORT for route processing.
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6.3 Flight Plan Update Processing Discussion

When Flight Plan Update Processing receives a departure time, Departure Processing is called to update the
time and move the flight plan from the Inactive Flight Plan Database to the Active Flight Plan Database.
When Flight Plan Update Processing receives a fix arrival time update, Fix Arrival Processing is called to
modify the fix arrival time in the flight plan. When Flight Plan Update Processing receives a flight plan
status update, Flight Plan Status Processing is called to modify the status in the flight plan. When Flight
Plan Update Processing receives an actual arrival time update, Arrival Processing is called to remove the
flight plan from the Active Flight Plan Database. Figure 45 on page 132 presents the processing controlled
by Flight Plan Update Processing.
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6.3.1 Departure Processing

6.3.1 Description

When Departure Processing receives an actual departure time from Flight Plan Update Processing, it
retrieves the flight plan from the Inactive Flight Plan Database, updates the actual departure time in the
flight plan, and stores the flight plan in the Active Flight Plan Database. If the update is to the estimated
departure time, the time is updated in the Inactive Flight Plan Database.
6.3.1 Inputs

» DEPARTURE_TIME_UPDATE - Contains departure time for an FP. Sent from FP UPDATE

PROC to DEPART PROC.

6.3.1 Outputs

» DELETED_DEPARTURES - FPs which have departed are deleted from the INACTIVE FP by
DEPARTURE PROCESSING.

+ NEW_DEPARTURES - Flight plans which have just departed. Stored in ACTIVE FP database by
DEPARTURE PROCESSING.

6.3.2 Fix Arrival Processing
6.3.2 Description

When Fix Arrival Processing receives a flight plan time update from Flight Plan Update Processing, it
updates the fix arrival time in the flight plan.

6.3.2 Inputs

« FIX_ARRIVAL_TIME_UPDATE - Sent from FP UPDATE PROC to MODIFY TIMES. Contains
actual arrival time at a fix in the flight plan.

6.3.2 Outputs

+ UPDATED_FIX_ARRIVAL_TIMES - Actual or estimated fix arrival time updates added to the
ACTIVE FP database by MODIFY TIMES.

6.3.3 Arrival Processing

6.3.3 Description

When Arrival Processing receives an actual arrival time from Flight Plan Update Processing, it deletes the
flight plan from the Active Flight Plan Database. If the update is to the estimated arrival time, the time is
updated in the appropriate flight plan database. (The flight may be Active or Inactive.)

6.3.3 Inputs

* ARRIVAL_TIME_UPDATE - Actual arrival time for the flight plan. Sent from FLIGHT PLAN
UPDATE PROCESSING to ARRIVAL PROC.
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6.3.3 Outputs

» DELETED_ARRIVALS_ESTIMATED_ARRIVAL _TIME_UPDATE - Arrivals which are deleted
from the ACTIVE FP database, or whose estimated time of arrival are modified in the ACTIVE FP
database by ARRIVAL PROC.

+ ESTIMATED_TIME_ARRIVAL_UPDATES - Estimated time of arrival updates to be made to the
INACTIVE FP database by ARRIVAL PROC.

6.3.4 Flight Plan Status Processing

6.3.4 Description

When Flight Plan Status Processing receives an update to a flight plan status, it updates the status of the
flight plan in the Active Flight Plan Database.
6.3.4 Inputs

* FLIGHT_PLAN_STATUS_UPDATE - New status for an FP. Sent from FLIGHT PLAN UPDATE
PROCESSING to FLIGHT PLAN STATUS PROCESSING to be updated in the ACTIVE FP data-
base.

6.3.4 Outputs
« UPDATED_STATUS - Status updates to an FP (FREE or FLAT).
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6.4 Handoff-In Processing Discussion

Notify Controller is triggered when Handoff-In Processing receives a handoff-in message from an up-route
center, or when it determines that a handoff within the center is required (ie. an the flignt plan is an adapted
time from crossing a sector boundary). Update Up-Route Database is triggered when the controller
acknowledgement of the handoff is received by Handoff-In Processing, and the handoff was from an up-
route center. Update Flight Plan Status is triggered to update the handoff time in the flight plan. The
update flight plan is then sent to Flight Plan Operation Support for further processing. Figure 46 on

page 136 presents the processing controlled by Handoff-In Processing.
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6.4.1 Update Up-Route Database

6.4.1 Description

Update Up-Route Database is called when the controller acknowledges a handoff from an up-route center.
If the flight plan is in the Up-Route Flight Plan Database, it is deleted from that database and moved to the
Active Flight Plan Database.

6.4.1 Inputs

» UP-ROUTE_HANDOFF - Up-Route handoff flight plan seat from HANDGFF-IN PROC to
UPDATE UP-ROUTE DATABASE to be deleted from the UP-ROUTE FP database and added to
the ACTIVE FP database.

6.4.1 Outputs

+ DELETED_UP-ROUTE_FP - FP to delet¢ from UP-ROUTE FP database because it has moved into
this area. Sent from UPDATE UP-ROUTE PROC.

» UP-ROUTE_FP_IN_AREA - UP-Route FP which has arrived in this area. Sent to ACTIVE FP data-
base by UPDATE UP-ROUTE database.

6.4.2 Update Flight Plan Status
6.4.2 Description

Update Flight Plan Status is triggered when the controller acknowledges a handoff. The handoff time is
updated in the Active Flight Plan Database. The updated time is then sent to Flight Plan Operation
Support for further processing.
6.4.2 Inputs
* HANDOFF_TIME - Time handoff occurred. Sent from HANDOFF-IN PROC to UPDATE FP
STATUS to be updated in the ACTIVE FP database.
6.4.2 Outputs

» HANDOFF-IN_TIME - Time that handoff into this area occurred. Updated in ACTIVE FP database
by UPDATE FP STATUS.

+ HANDOFF_TIME_UPDATE - Time of handoff-in. Sent from UPDATE FP STATUS to FP OPER-
ATION SUPPORT for further processing.

6.4.3 Notify Controller
§.4.3 Description
Notify Controller is called when a handofi-in request is received from an up-route center, or when

Handoff-In Processing detects that a flight plan is within and adapted time from crossing a sector. Notify
Controller indicates to the controller the flight plan and its location.

6.4.3 Inputs

+ HANDOFF-IN_CONTROLLER_DATA - Handofi-in data to be sent to the controller. Sent from
HANDOFF-IN PROC to NOTIFY CONTROLLER.
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\ 6.4.3 Outputs
. ’ * HANDOFF-IN_ACK_REQUEST - Acknowledge request sent from NOTIFY CONTROLLER to
AREA CONTROL to acknowledge a handoff-in.
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arrival into a sector in this area, Notify Controller is triggered. When the controller acknowledgement of the
handoff is received by Handoff-In Processing, and the handoff was from an up-route center, Update Up-
Route Database is triggered, followed by Update Flight Plan Status. When the controller acknowledgement
of the handoff is received by Handoff-In Processing, and the handoff was from within the center, only
Update Flight Plan Status is triggered. Figure 47 on page 140 presents the processing performed by
Handoff-In Processing.

. When 2 handoff-in request is received, or when a flight plan is X minutes (X is an adapted value) from

6.4 States
» KS001 - IDLE
— IDLE
* KS002 - NOTIFYING_CONTROLLER
— Notifying controller of a handoff-out.
* KS003 - PERFORMING DATABASE UPDATES
= Removing the flight plan from the UP-ROUTE database and adding it to the ACTIVE database.
» KS004 - PERFORMING FLIGHT PLAN UPDATES
— Updating the Handoff times in the flight plan.

6.4 Transition Vectors
* KTF02 - CONTROLLER NOTIFIED
— CONDITION : CONTROLLER NOTIFIED
. - ACTION:
« KS004 - DATABASE_DONE_UPDATE_TIME
~ CONDITION : DATABASE UPDATES COMPLETE
— ACTION : UPDATE HANDOFF TIME
* KTFO03 - FP FROM UP-ROUTE AREA
— CONDITION : FP FROM UP-ROUTE AREA, CONTROLLER HANDOFF-IN ACK
— ACTIONS : DELETE FROM UP-ROUTE DATABASE, ADD TO ACTIVE FP DATABASE
« KS006 - HANDOFF_FROM_INSIDE_AREA
~ CONDITION : FP FROM INSIDE AREA, CONTROLLER HANDOFF-IN ACK
— ACTION : UPDATE HANDOFF TIME
* KTFOl - HANDOFF_IN_RECEIVED
~ CONDITION : RECEIVED HANDOFF-IN REQUEST
— ACTION : NOTIFY CONTROLLER
« KS005 - UPDATES COMPLETE
~ CONDITION : UPDATES COMPLETE
~ ACTION :
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Section Supplement

This section provides summary reports on data employed and derived by the functional object 6.0 Flight
Plan Entry Support.

“Flight Plan Entry Support” Information Flows

The following report identifies the inputs to and outputs from each of the functional objects in the Flight
Plan Entry Suppost object.
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r c;EED‘ L I O T T D I B

E GEPARTURE LECATISN .
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i R ROUTE_DATA
[ £ FENARKS

| DF UNROUTE_PROC_TRIAL_FP
\ REC TRIAL_FLIGKT LAY :

DATE: 14-74K-9) TRANSFORKATION GRAPH 8NALYSIC 3E20RT PazE 02
18 13129 ZICELERATOR
23BPE HARE: 6.3 FLISHT FLAN ENTR/ SUFSQRT SRAPY FILE: LZ34DLK.TRS
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ILF ARRIVAL_TIME YFDate |
! REC ARRIVAL_TIME_UPDATE |
' to e e . ..I...EF'IS“TPJ'&_“ !
E *' Ad L LI LI R S Y I LI} ll.. F‘q'"Al rlﬂE !
, \F FLIGHT PLEN_ETOTUS LPDATE !
! i REC FLY HT_PL#N_STHTU . 4PEATE {
' £, voe b JE FLISET PLRYL !
: o - .!...EFZ"-{T-'LA‘!STAT"S ]
£, Neans d-Dats

-IR4-90
3

HANE: £.0 FLIGHT PLAN 2*TRY 233037

oRAFH

" TRANSFCREATION SRAPY AdRLYSIS S2F3RT

e
FRH

EXCELERATER

003




DRTEY 16-78N-99 TRANSFORMATION BRAPR RNALYSIS SEFLST PAGE 0L
TIME: 13:40 EICELERATOR
“*PH NAME:- &.1 INITIEL FLIGS™ FLAN PPGU SRAPH FILE: _33:5¥4.T:3

"’

FROCESs: 611 LAEEL: SYATAY  CHECKER
INRLT p—_

OF UNVALIDATED FLIGHT LAY ;

! :
| RECFLIGHT FLAN v v v v v v v v v v v i v n s v v abi v o vt !
| EFLIGHT PLAN IS o v v v v v e v e v e nnn oo v oar i
i R AIRCRAFT DATAY v v v b v s v s i e !
i 1311 1 PR | !
! ELEPARTURE LOCATIZN v v v v v v v v v v v v v n v o abo oo o w o of ]
1 € ASSISNED/REGVESTED ALTITUDE. o v v v v v v v v e wde v o v v of !
| RROUTEDATA o« v v v v v v v v v v v v e i aadin s v b I
! EREMARKS. « v v v v v vt v v v n o oo o adi oo !
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=10 TRANSFORMATIZN 3RAPS ANAL1SIS REFaRT Page  ocl
40 EXZELERATCR
£t 4.3 “LIGAT PLAN UFDATE 2ROC GnAFH FILE: LERIINLIRS

FROCESS: &.:.4 LitS.: IEPARTHRE PROCESSING
NrUT BTRUT

of CEFARTURE TINEZ_UPDATE !
REC JEPARTURE TINE_UPDPIZ ! I

‘ E FLIsE?-?LéN_EG LR N I R R O L T D T R TR RN BN BN R ) ! L 20NN TEE R SR TR R ) l" !
' £ DEPERTURE_TIME !
i IiF KEX_IZPRRTURES

! I ELE FLIGHT PLAA
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: *I L L I L I T D B R I I D D T R T I l L] IE:-E ;LEEHT.OLAN-I3
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ATEs 15-38N-30 TRANSFGRMATION GRAPE ANGLV3IS REPERT
TIME: 12:40

TVEH MAME: 5.3 FLIGHT PLAN UPDATE PROC GROFH FILE: LIRGING.TEE
PROCESS: &.5.2 - L4sEL: FiX ERRIVAL  PROCESELNG
{NPUT e H
! OF FI{_aRRIVAL _TINE UPDATE

i
I REC EIX_ARRIVAL_ TIME_JOOATE |
! £ FLIGHT SLAN_IE s
: SEINARRIVAL TIHE v v v v v v e v v e e e nndo v ounn ok

; IDF LIDATED_FIX_RRIVAL_TINGS

! [ T T T R A I 2 T T T R D R DR R R N B ) I L] CELE FIX-ARF\X:’EL-IEaE
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ATE: 14-34u-50 TRANSFORMATICH GRAPY WALISIZ *E7iii PAZE (03
“INE: 12140 EXSELERATCR
‘ oW KAKE: a.3 FLIBHT PLAY JPDATE FACC GRAPY FILEH JIRENLRD

RICEZE: 8433 LAZZL: ARRIUSL  FROCEIZING

{7 ARREIAL_TINE UPDATE |
REC ARRIVAL_TINZ UFIATE i
EFLES.‘!T 4\3'{ ID P T R T T T S S S B S I S R} |iu Ve s e et
EHF\RXW'L .J‘.. P T S T S S R S S S S S S S A ST RS S T ST S SV T I R

{F DELETED ARRIVALS E37 4R%_f¥ %)
L e BELETE SRRIVA.E €27 A%y TN yo2°
o WE FISET L Ir
Bt i i e e e e JE RRRIVAL TIVE
IOF ESTIMATED_TI¥ MSRIVAL EFBATES
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QATEY 14-JAk=5C TRANCFORMATION GRAPY  ANALY3IS SEFgiT
TIVE: 13140

“O4FH NQME: 8.3 FLICAT PLAK UPDATE FabC 3RAPH FILE: L3RGINI. IS8

*30%288: 4.3.4 LAEEL: FP STATUS PROCESSING
i quTey’

LR} AA
FE3E v
EXDELIRATER

| D7 FLISHT PLAN STATU NEmATE i

[ 9EC FLISHT FLAN STLTUS UFOATZ

| £ FLIGHT_PLIN_IE !

| EFLIGT B STATIS v v v v v v e i nn e nalin o nnns ot
! 135 UPDATER STATUS
i
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SHERE RN TRANSFORMATICN GRAPH  ANALYSIS 3 PASE 001
L 1204 EXCELERATCR
. "3 MKE: £.&4 YAKDIFF-IN FRGEESSIND BRAPY FILZ: LISSKEA.THZ
SI0T68: a.til LRBIL: UPRATE  UO-ROYTE DATASASE
NPT SR

'SF CELETED iPROUTE _FF !

i P REC FLIENT LaR i |

! 0F UP_ROUTE_£2_IN_ARER !

: ! ch FLISKT_PLEN !

' i € SLIGHT_SLAK 1T !

t ; R AIEIRATT BaTe :

: ' R SPEED :

: ! £ DEPARTURE LoCATION !

i I £ ASSIGNED/REUZSTED ALTI™UDE I

| R EQYTE JATA !

! E REMARKS I
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RILHEEM Y, s TRANSFORMATION GRAPY  ANALYSIS REPLRT FREE 062
iNEs 12181 EXCELERATER
‘ oY YARE: b.u SANDGFF-IN PROCZSIING GRAFH FILE: L2SSKGR.TRS
20CE3C: 5.8.2 LAGEL: UPDATE FP STATYS
T CuszpuT

17 AANDOFF _TINE_JPDATE

, | REC HANDOFF_TIME_UPDATE
- | € ELIEHT BLAY_ID

| E HANDCSF_IN_TIME

\F HANGGFF _IN_TINE

| ZLE HANDOFS_IN TIME

w— me e e, - —
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QTS La-TAN-9)
TINEs 12:4
CNEH MINE: 8.6 RAKDETSSIY SRACEEIING

FIOCEES: 4.5.3

peT

TRANSFORMATICN ERAFE ANALYZ!IS REPOR™ SAE 093
SICELZRATOR

3RAPH FiL3s L338K3A.7RE

L8BEL: NOTIFY  CONTEOLLER

PN H

'OF 4NDIFF-3k 40K REQUEST

IEC AANDCEF-1N_ACK_2E0HIST
[ g FLITET PLAN ID
I R CLISHT LECATION
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STARS Deliverable 1209

”All Data Flows” Report

The following report, generated from the Excelerator database, identifies all data flows for the Flight Plan
Entry Support object,

6.0 Flight Plan Entry Support 141




JRTE: 26-APR-90
TiME: 19:23

. Nase

Alternate Mase

1 ALL DATA FLOWS FOR i
1) FLIGHT PLAN PROCESSING B

Snort Descrip.

PAGE !
EXCEL/ATS

Last Modify Date

K0035

10009

K062

¥0054

KG6029

0051

¥0039

X0630

- Ko043

K696t

X993z

X047

.
ULE

+0054

ARRIVAL TIME UPDATE

CONFLICT DATA

CONFLICT SITUATIONS

CINTROLLER ACK HANDOFF-OUT

CONTROLLER HANDOFF-OUT ACK

CONTRCLLER HANDOFF IN ACK

fctual arrival tiae for ihe flight plan. Sent froa
FP UPDATE PROC to ARRIVAL PROC.

Flight Plans with updated conflict data. Logged in active
FP database by Update Fix Data.

Conflict situations received from FP TRACKING ANALYSIS.
Sent to UPDATE FIX DATA te store with trajectory data.

Indication froa FP OPER SUPP ic FP STRIP/HANDOFF FROC that
the controller acknowledaed the handoff-out.

fck sent from STRIP/HANDOFF to HANDGFF-CUT PROC to indicate
contreller acknowledqed handoff-out.

Controller acknowledges the handoff-in. Sent from FP ENTRY
PROC to HANDOFF-~IN PROC.

DELETED /RRIVALS EST ARR TM UPDT Arrivals which are deleted fros the ACTIVE FP database or

BELETED DEPARTURES

DELETED UPROUTE FP

JELETE HANDOFF-DUT FP

JEFARTURE TINE UPDATE

EEVIMATED TINE ARRIVAL UPDATES

FiZ ARRIVAL TIME UPDATE

SLIGHT PLAN RRENDHENT

ELIGHT FLAH CHRNGES

FLIZHT PLAN ENTRY LOG DATS

rLIEHT PLAN OPERATION LEG DATA

FLISFT PLAl STATUS uPDRTE

whose ETA are updated by ARRIVAL PROC.

FPs which have departed are deieted from the INACTIVE FP by
DEPARTURE FRBCESSING.

FP to delete froa UP-Route FP datcbase because it has moved
into the area. Sent from UPDATE UPROUTE DATARASE.

Delete the fo that was handoff-out processed fros the
ACTIVE FP database for this area.

Contains departure time for an FP, SEnt froa FP UPDAIE
PROC to DEPART FROC.

Estimated time of arrival upgates o be nade o inactive
fiight plan database by ARRIVAL PROCESSING.

Sent frea FP UPDATE PROC %o MODIFY TIMES, Contains actusl
arrival tiae at a fiy in the fiicat plan.

FP anenoaent sent froa FP ENTRY SURPORT o INITIAL 7P PROC.
¢ o2 syntax/geoq. checkad sno stored.

Flight Plan with changec, seat fron UPDATE FIY DaTR o
PREDICTION 2ND RESOLUTION for znalvsis ¢f the changes.

Data logged by FLIGHT PLAN ENIRY SUPPORT,
Data loqged ty FLIGHT PLAN GPERATION SUPPORT.

New ctatus for an F©. Sani froc FF UFDATE PROC to FP STATLE
PRCCESSING to be updzfad 1o the active F7 dztabaze,

200116
300110
89126
700103
900105
200104
200114
340104
700104
§0010S
905104 '
0111
300104
204100
RS

200163
959103

300116
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Short Descrin.

PREE 2
EXCEL/RTS

Last Modify Date

£0)04

%0001

K¢l

£0003

¥aQ1g

0017

Koatt

X3015

" K003

L0032

K018

\oGel

£0933

K434

R

13-4 4
LOLES

“Lodd

ss o
r4L

FLIGHT PLAN STRIPS HANDOF=-8UT

FPS AMEND UPDT TRIAL ERRORS

FP CHANGES LJNFLICT SITURTIENS

FP EVENT STATUS

FP HETERING DATA

FP NEEDING METERING

P WITHOUT ROUTE DATA

FP WITFOUT TRAJECTORY

FP SITH ROUTE DATA

FP WITH TIME UPDATES

FP 4174 TRAJECTORY DATA

GESGRAPHY ERROR

HANDOFF-IN ACK REQUEST

JANDEFF-OLT INITIATEL DATA

HENDOFF-BUT INIT REDUIRED

HaoOFF~CJT HEEDED

WaBIFE I AT

HARDDFF i TINE

Sirips containing FP data. Sent froa STRIP/HANDOFF to AREA
CONT an adapted tiae prior to “liaht arr in that area/sector

FP data sent to FLIGHT PLAN ENTRY SUPPORT. Includes new FPs,
amendeents, updates, trial FPs, & handoffs. Errers refurned

Changes created to a flight plan which require PREDICTION &
RESOLUTION to run, ard the results of the runm,

Flight Plan Event, such as fix crossings, and status, such
as noncenforamance reports.

Metering data for the FP, sent froa GEN MET. TIMES io
UPDATE FIX DATA so i can pass the data to the appro. place,

FP sent from UPDATE FIX DATA to GENERATE METERABLE TIMES
for the purpose of calculating aetering for its fixes.

Flight plan passed from FP OPERATION to EXPAND ROUTE for
the purpose of ceapleting the fixes in the route.

FP sent from UPDATE FIX DATA to CREATE TRAJECTODRY for the
nurpose of filling in the trajectory data,

Fiight pian sent froa EXPAND ROUTE to UPDATE FIX DATA.

Flight pian which has had & time acdified and recuires a
new trajectory and fix aetering calculations,

FP sent fros CREATE TRAJECTORY to UPDATE FIX DATA after the
trajectory data has been provided.

Error detected by GEOGRAPHY CHECKER and sent te INITIAL FF
PROC.

Acknowledge request sent from NOTIFY CONTRGLLER to ARE4
CONTROL te acknowledqe a handeff-in.

Data fros INITIATE HAHDOFF-QUT to STRIP/HANDCFF PROC te be
sent to the contrelier,

indication frea F? GPER SUPP to STRIP/EANDGFF PREC fhat it
is tiae to 1nitiate z handeff-out.

STRIP/HANDOFF Proc inatiatas INITIATE HANDOFF 4ith this
indication that & hendofi-cut is needed,

Fiiant nlan for wnich handoff-in processing ic requirzd,

Tine that hapdof? into this area occurred, Updatee in

ACTIVE FP database by UPORTE =P STAILS,

200144

00116

200103

300119

00105

900105

900105

§0010%

906193

0113

#0105




DATE: 2&-APR-30

TINE:

v Naae

19:23

flternate Name

tH ALL DATA FLOWS FOR 3]
i FLIGHT PLAN PRDEESSING 11

Short Descrip.

PAGE 3
EXCEL/RTS

Last Modify Date

K004
ko029
RO019
0029
X0037
¥0027
K948
K034

K046

K0907
¥0050
K00%8

K7

WwEs
0023

¥
‘ YAZRT

SUVSY

HANDOFF TIME LPDATE

INITIAL FP PROC ERRORS

INITIATED BULK FP

NEW BULYX FL:GHT FLAN

NEH DEPARTURES

NEW FLIGKT PLAN MESSAGE

HEW SFS RMENDS TRIALS ERRORS

NEW FP LPDATES

FROBE EXTENCION REQUEST

ROUTE ERRORS

RBLES A3D RESS

SR DATA

STRIP NEEDED

§7Ri7 IEQUIRED

SYNTAL CHECKED <P

STNTAY ERRAR

SYNTAX 8208 VALIDATED £°

frue mnaven
TINE GFORTES

Tiae of handoff-in. Sent from UPDATE FP STATUS to FP CPER
SUPPORT for further processing.

Errors sent from INITIAL FP PROC. to FP ENTRY SUPPORT shich
were detected during syntax or geoaraphy checking.

Bulk flicht plan which is X ain. froa departure. Sent froa
BULK FP FROC, to FP OPERATION for route orocessing.

New bulk flight plan, sent from INITIAL FP FROC to BULX FP
PROC to be stored in the bulk flight plan database.

Fiight plans which have just departed. Stored in ACTIVE FP
database by DEPARTURE PRDCESSING.

New flight plan aessage sent froa FP ENTRY SUPPORT tc
INITIAL FP PRCC. to be syntax/gzoq. checked and stored.

FP data received from FLIGHT SERVICE DATA PROC, TOWER
CONTROL FACILITY, OCEANIC FLIGHT PLAN PROC, or AREA CONTRAL.

Fiight plan-updates sent frea FP ENTRY SUPP fo FP UPDATE
PROC to be-stored 2nd sent to F? GPER SUPP,

Request froa an up-route center for a probe extension.

Errors in the route of 3 FP. Detacted by EXFAND ROUTE,
Sent to the orininator of the flight 2lan.

Rules or reculations set up by the FA4A neadguaters,
specifing lizits within which the ATC is to function.

Strip data sent froa GEN STRIP te STRIP/HANDOFF PROC for
d:sir:buticn to the apprepriate conirolier/area,

Indication from STRIF/HANDOFF PI0C tc GEN STRIP ihat 2
strip 1c nseded.

ind:cation frie P CPERATION to STRIP/HAADOFF FRACESSING
that z strip ic razquired.

FP snich has been syntax checkad oy SYNTGX CHECKER and is
beine cenl o GEOC CHECYER %o be cnecked qecoraphicaily
Error foupd sy SYRTAX CHECKER and seat o INITISL FLIGHT
PLAN FROC,

“iight »lan which hac baen syntay anc gecqraphticaily
checked, Sent froy CEOE CHECK to INITIAL FF FRSC.

FP w1th 2n update Yo 5 Yize departure, arrival, or zrrival
at a fix.? Sent {rom FP UPDATE PROC %2 FP GPER SHPP,

200104

891215

500104

700104

9C0104

900104

900103

00104

G00:19

900103

700119

700193

706104

ploie U]

700124

730104




TATE: 25-AFR-90
TIME: 19123

-~ Naae

Aiternate Name

#32 © AL DATA FLOWS FOR Hi
#6¢  FLIGHT PLON PROCESSING  +a#

Short Descrip.

PAEE 4
EXCEL/RTS

Last Modify Date

¥0031

¥hoes

k0039

ko538

£0053

£0044

6002

Ko0eh

YNROUTE PROC TRIAL FP

UNVALIDATED FLISHT PLAN

UP-ROUTE PROBE EXTEN FP

UPDATED FIX ARRIVAL TINES

UPDATED STATUS

UP RGUTE FP IN AREA

YALIDATED FLIGHT PLANS

HEQTHER SURY IHFC

Trial FP sent fros FP ENTRY SUPP to UP-ROUTE/TRIAL FP PROC
to be stored and sent to FP GPER SUPP for rcute processing,

Fliqht Plan which has not been syntax or qecaraphically
checked. Sent from INITIAL FP PROC to SYNTAX CHECKER.

Flight plan sent froa FP ENTRY SUPP to UP-ROUTE/TRIAL FP
PROC to be stored and sent to FP OFER SUPPORT.

Actual or estimated fix arrival tiee updates added to the
ACTIVE FP database by MODIFY TINMES.

Status updates to an F? (FREE or FLAT).

Up-route FP which has arrived in this area. Sent t¢ ACTIVE
FP DATABASE by UPDATE FP STATUS.

FPs sent fros FF ENTRY SUPP, to FP OPER. SUPR.. FPs have
heen syntax & geog. checked. Need route processing.

Weather :nforaation in the fora of radar data and reports
on pressure, #inds aloft, itemperature, etc.

900104

700104

900104

300110

00104

§00114

900116

956119
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‘_ ”All Records and their Elements” Report

The following réport, generated from the Excelerator database, identifies all the records and their elements
for the Flight Plan Entry Support object.
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DATE: 26-4FR-90
TIME: 19:23

.~ Kame

it ALL RECORDS FCR 322
11 FLIGHT PLAN PROCESSING L]

={ ELE/REC Name

PAGE t
EXCEL/RTS

)+ Definition

ARRIVAL TIMZ UPDATE

CONTROLLER ACK HANDCFF OUT
CONTROLLER HPNDOFF IN ALK

DELETED ARRIVALS EST ARR TM UPDT
DEPARTURE TIME UPDATE
FIX ARRIVAL TIME UPDATE

FLISHT PLAN

’ FLIGHT PLAN ENTRY LOG LATA

* { FLIGHT PLAY UPDATE PROC RESLLTS

FLIGHT PLAN METERING DATA

FLIGHT PLAN CPERATION LOG DATA

FLISHT FLAN STATUS JFDATE

FLISHT FLAN STRIPS HANDOFF-OLT

FLIGHT FLAH UPIATE

= FLIGHT PLAN 1D
ARRIVAL TINE

FLIGHT PLAN ID

FLIGHT PLAN 1D

1]
—

FLIGHT PLAN 1D
ARRIVAL TIME

-

FLIGHT PLAN ID
DEPARTURE TINE

FLIGHT PLAN 1D
FIX ARRIVAL TIME

13

FLIGHT PLAN 1D

AIRCRAFT DATA

SPEED

DEPARTURE LOCATION
ASSIGNED/REQUESTED ALTITUDE
ROUTE DATA

REMARKS

{ TRIAL FLIGHT PLAN RECEIVED
{ HANDOFF-IN FROC RESULTS

={ Pl

ESTINATED TIME OF ARRIVAL

=0 EXPAND ROUTE LOG
{ UPDATE FIX DATA LCS
{ STRIPS LES

HANDOFF LGCG

= FLIGHT PLA
FLIGAT PLAN STATUS

={ STRI® DATA
{ HANDOFF-OUT INITIATED DATA

= FLIGHT FLAN 1D
{ DEPARTURE TINE
{ FIX BRRIVAL TIME
i 4RRIVAL TINE
{ FLIGHT PLAN STATUS

{ INITIAL FLIGHT PLAN PROC RESULTS
{ UP-30UTE FLIGHT PLAN RECEIVED

+ Update to the {ime of arrival in a flight plan.
Indicates flight plan for which handoff-out was acknowleg
Acknow}edgesent of handoff-in fros AREA CONTROL.

}+ FP id for arrivals to delete or 2st arrival tise.
)

+ Update to the departure time in a flight plan.

+ Update to a fix arrival tiee in a flight slan.

+ Entered prior to flight. Describes route, speed, z1t.

+

- 4

}+ Data logqed by FLIGHT FLAN ENTRY SUPPIRT,
)+

4

I+

)

+ List of fives and ectinates time of arrivel.
)

)+ Data loqged dur:ng Tiight plan operatiens.
)+

it

)

+ Update to 2 flight alan status.

)+ Info “rom STRIP/HANDOFF PROC to AREA CONTROLLEZ.
)

+ tpdate to a flight pian.
1+
i+
}+
i+




DATE: 2&-APR-50
TIME: 15:28

Nase

i " ALL RECORDS FOR Hi
g3t FLIGHT PLAN PROCESSING  ®4¢

={ ELE/REC Naee

}+ Definition

248E 2
EXCEL/RTS

FES AMEND UPDT TRIAL ERRORS

FP CHANGES CONFLICT SITUATIONS

ANDOFF~IN ACY REQUEST

dANDOFF-0UT INITIATED DATA

HANDCFF-BUT INIT REGUIRED

ARNDOFF-QUT NEEZED

JANDCFF IN DATA

HANGGFF TIXE UPDATE

INITIAL FP PROC ERAERS

FIRIF ORTA

TIME JFDATES

={ FLIGHT PLAN
{ ELIGHT PLAN AMENDMENT
{ FLIGAT PLAN UPDATE
{ TRIEL FLIGHT PLAN
{ CONTROLLER ACK HANDOFF IN
{ INITIAL FP PROC ERRORS

=( FLIEHT PLAN
{ CONFLICT SITURTICNS

FLIGHT 7LAN 1D
FLIGHT LOCATION

FLIGHT PLAN 1D
FLIGHT LOCATION

FLIGHT PLAN 1D
FLIGHT LOCATION

= FLIGHT FLAN 1D
FLIGHT LOCATION

= FLIGHT PLAN ID
FLIGHT LOCATION

= FLIGHT PLAN 1D
HANDOFF IN TINE

={ SYNTAX ERRCR
t GEOERAPHY ERROR

{ ARRIYAL TINE UPDATE

{ JEPARTURE TIME JPDATE

{ 71X SRRIVAL TINME UPDATE

{ FLIEHT PLAN STATUS UPDATE

I+ FP data free AREA CNTL to FF ENTRY, & error asgs

)+
)+
I+
)
)

)+ Pipe froe Flight Plan Operaticns to Prediction & Resel,

)

+ Request for controller to acknowledqe handeff.

+ Sent to centroiler to indicate a handoff-cat needed.

+ Data te indicate which flignt is to ce handad sut,

+ Indication to qenerate & handoff-aut.

+ Flight Plan id and loc. for handoff fiient,

+ Handeff tiee to be updated in 3 flignt plan.

} Errors found in initia:

)
H

FP data printed at =ach

¢ Updates to anv of the o2

1+
123
)

fp checking,

Sent to AREQ CNTL,

sector 1n the fliant plap,

nes or the ztetus inm & flicht ;i




ORTE: 18-7AN-90
‘Qg: f1:83

5
re v

t4d ALL ELIMENTS - _ESHD #es PAGE

t

EXCEL/RTS

efimdisn

ARRIVAL_TINE
QEPARTURE_T!X
ESTINATED_TINE_OF_ARRIVAL
FIX

FIX_ARRIVAL_TINE
FLIGHT_SLAN_ERQOR_MESSeeE

Tiza of arroval &5 $n Zdestinasien.

Tize sf gzparsure,

Ssbi2ated size of arrival ad i fix or Jestinatian,
Utique iccation gred for -outi detarminasion ia s,
Arrival tiee at 3 sgecifien fix,

Messaze sent o AREA ZONTRIL indicating error in ip.

FLIGHT PLAN 1D
FLIBHT _FLAN STETUS
BESERIFHY_EZROR
FANGCRF-Th_TINE
HANDISF 34 iss
POUTE_ERACRS

ST _SRER

taicuely zefines a Tiigat slam,
Etatus of an active fligns clia,

Errsr fauns :p SEDGRAFYY CHECKING,
Tize -andoff :nty <he sectarcantar sccurcad.

Errors catectes during -oute pracassing.
Error faund during SYNTAR SHESKING,

o
N
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”All Data Stores” Report

6.0 Flight Plan Entry Support employs/derives the following globally defined data stores defined in Appendix
A of this document:
+ AIRCRAFT_AND_ENVIRONMENT_DATA(employs)

» FLIGHT_PLANS (employs/derives/updates).
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”All Control Flows” Report

The following report, generated from the Excelerator database, identifies all control flows for the Flight Plan
Entry Support object.
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DATE: 25-AFR-90
TINE: 13:34%

‘ \) Name Alternate Nase
4

#% CONTROL FLOWS - LESHD ##2

Short Descrip.

PAGE {
EXCEL/RTS

Last Modify Dale

KCFO3 HA “GFF-IN CONTROLLER DATA

KCF02 HANDOFF TIME

KCFO! UPROUTE HANDOFF

Handoff-in data to be sent to the controller. Sent froa
HANDOFF-IN Proc to NOTIFY CGNTROLLER.

Tine handoff occurred. Sent from HANDOFF PROC to UPDATE FP
Status to be updated in the active fp database.

Up-route handoff fp sent froa HANDOFF PROC to UPDATE
UP-ROUTE DB to be deletad fros upr. db, & added to act, db.

891214

891215

891213




o

0

DATE: 23-APR-90
TINE: 15:34

Atternate Name

### ALL CONTROL TRANSFORMS - LEHSD #3# PAGE 1
EXCEL/RTS

Long Description

HANDOFF-IN PROCESSING

HANDOFF-IN PROCESSING perforas the following :

- If input is handoff-in data, call NOTIFY CONTROLLER.

= If input is controller acknowledqement of handoff, do :

- If handoff is from an up~route area, triqgers UPDATE LP-ROUTE

database to delete it from the UP-ROUTE FP database and add it to the
ACTIVE FP database.

- Triqaer UPDATE FP STATUS to update the handoff tise in the fp and send
the fp to FP OPER SUPP for furthur processing.
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7.0 Flight Plan Operation Support

Introduction

Flight Plan Operation Support processes the flight plan data. It receives validated flight plans from Flight
Plan Entry Support whenever a flight plan has been modified or added to the system. It expands the route
in the flight plan, creates a trajectory for the flight, and generates the estimated time of arrival for meterable
fixes in the route. Flight Plan Operation Support also scans the Active Flight Plan Database periodically to
determine when a strip is required, or when a handoff out of the system is going to occur.

The FLIGHT PLAN OPERATIONS SUPPORT object will be introduced by four graphics, namely:
+ The Flight Plan Operations Support View From
* The Flight Plan Operations Support Interfaces

» The Flight Plan Operations Support Functional Object Tree
* Flight Plan Operations Support.

7.0 Flight Plan Operation Support “View From”

Validated flight plans are received from Flight Plan Entry Support. After they have been processed, they are
stored in the appropriate flight plan database (active or inactive). and also sent to Prediction and Resolution
for further processing, Flight Plan Operations Support information is used by Flight Plan Operation
Support when creating the trajectory. Handoffs and strip data are sent from Flight Plan Operation to Area
Control. Figure 48 on page 147 presents DOD AAS from the view of the Flight Plan Operation Support
process.
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‘ Figure 48. DoD AAS View From Flight Plan Operation Support. This figure highlights the Flight Plan Operation
Support functional object and shows the flow of information to and from the other functional objects in the
DoD AAS ATC Model.
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‘ 7.0 Flight Plan Operation Support Interfaces
-~

- Flight Plan Operation Support receives validated flight plans (ie. syntax and geographic data have been veri-
fied) from Flight Plan Entry Support. Expand Route is called to expand the route data in the flight plan. If
no errors in the route are found, Update Fix Data is called to create a trajectory and generate the estimated
time of arrival for meterable fixes.

Flight Plan Operations Support also scans the Active Flight Plan Database periodically to determine any
processing that is required. If a strip is required, Flight Plan Operations calls Strip/Handoff Processing to
create the strip and send it to the appropriate controller. If a flight plan is within an adapted time from
crossing a sector or center boundary, Strip/Handoff Processing is called to initiate the handoff. When the
controller acknowledges the handoff, Flight Plan Operation Support calls Strip/Handoff Processing to
process the acceptance. Figure 49 on page 149 shows the data flows used and generated by Flight Plan
Operation Support.
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7.0 FLIGHT PLAN OPERATIONS SUPPORT INTERFACES

8.0 CONTKOL AREA
ROUTE ERRORS
CONTRC. -ER
ACKNOWLEDGED
HANDOFF-OUT
} CONTROLLER
HANDOFF-OUT
6.0 o
FLIGHT VALIDATED LN ACK
PLAN FLIGHT PLANS PLAN \ st nespeD
gﬁ;%n OPERATIONS
SUPPORT /' STRIP DATA
FUGHT PLAN
WITHOUT
ROUTE DATA
FLIGHT PLAN
HANDOFF-IN
‘I’JVAT‘_:S“ME up ACKNOWLEDGE
HANDOFF-OUT REQUEST
‘; INITIATED }
DATA ;
71 7.2
EXPAND UPDATE 7.3 STRIP/HANDOFF
ROUTE FIX DATA PROCESSING

Figure 49. Flight Plan Operation Sup
Support functional object,

7.0 Inputs

7.0 Flight Plan Operation Support

port Interfaces. This figure shows the interfaces with the Flight Plan Operation
and the other functional objects of the DoD AAS ATC Model.
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70

VALIDATED_FLIGHT_PLANS - Flight Plans sent from FP ENTRY SUPPORT to FP OPERA-
TION SUPPORT. Flight plans have been syntax and geographically checked. They require route proc-
essing. .

CONTROLLER_ACK_HANDOFF-OUT - AREA CONTROL notifies FLIGHT PLAN OPERA-
TION it acknowledges the handoff. FLIGHT PLAN OPERATION SUPPORT notifies FLIGHT
PLAN STRIP/HANDOFF PROC that the controller acknowledged the handoff-out.

Outputs

FP_WITHOUT_ROUTE_DATA - Flight Plan passed from FP OPERATION to EXPAND ROUTE
for the purpose of completing the fixes in the route.

FP_WITH_TIME_UPDATES - Flight Plan which has had a time modified and requires a new trajec-
tory and fix metering calculations.

HANDOFF-OUT_INIT_REQUIRED - Indication from FP OPERATION SUPPORT to
STRIP/HANDOFF PROC that it is time to initiate a handoff-out.

STRIP_REQUIRED - Indication from FP OPERATION SUPPORT to STRIP/HANDOFF PROC-
ESSING that a strip is required.

CONTROLLER_ACK_HANDOFF-OUT - AREA CONTROL notifies FLIGHT PLAN OPERA-
TION it acknowledges the handoff. FLIGHT PLAN OPERATION SUPPORT notifies FLIGHT
PLAN STRIP/HANDOFF PROC that the controller acknowledged the handoff-out.
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7.0 Flight Plan Operation Support Functional Object Tree

The functional object tree identifies the communication paths between the functional objects in the Flight
Plan Operation Support process. Figure 50 on page 152 shows the Functional Object Tree.
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7.0 FLIGHT PLAN OPERATIONS SUPPORT FUNCTIONAL OBJECT TREE

0.0 DIAGRAM

r

- AT Gmn e G CH GEn S T = G SRS G G —

7.2
UPDATE
FIX DATA

733

7.3.2
GENERATE HANDOFF-

7.2.2
GENERATE
METERABLE
FiX TIMES

7.3.4
INITIATE

HANDOFF-
out

7.2 DIAGRAM 7.3 DIAGRAM

Figure 50. 7.0 Flight Plan Operation Support Functional Object Tree. This figure illustrates the functional object tree
for the Flight Plan Operation Support Functional Object.
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7.0 Flight Plan Operation Support Discussion

When Flight Plan Operation Support receives validated flight plans from Flight Plan Entry Support,
Expand Route is called to expand the route data in the flight plan. If errors in the route are detected, they
are sent to the controller. If no errors are found, Update Fix Data is called to create a trajectory and gen-
erate the estimated time of arrival for meterable fixes.

Flight Plan Operations Support also scans the Active Flight Pian Database periodically to determine any
processing that is required. If a strip is required, Flight Plan Operation Support calls Strip/Handoff Proc-
essing to create the strip and send it to the appropriate controller. If a flight plan is within an adapted time
from crossing a sector or center boundary, Strip/Handoff Processing is called to initjate the handoff. When
the controller acknowledges the handoff, Flight Plan Operation Support calls Strip/Handoff Processing to
process the acceptance. Figure 51 on page 154 presents the processing controlled by Flight Plan Operation

Support.
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Figure S1. 7.0 Flight Plan Operation Support.
ation Support Functional Object.

This figure is the IOM object decomposition of the Flight Plan Oper-
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7.1 Expand Route

7.1 Description

Expand Route will generate all fixes along the route specified in the flight plan for this center. If there are
errors, they are passed on to the controller. If no errors are found, the expanded flight plan is passed to
Update Fix Data for further processing.

71 Inputs

¢ FP_WITHOUT_ROUTE_DATA - Flight Plan passed from FP OPERATION to EXPAND ROUTE
for the purpose of completing the fixes in the route.

7.1 Outputs

* ROUTE_ERRORS - Errors in the route of a flight plan. Detected by EXPAND ROUTE. Sent to the
originator of the flight plan.

* FP_WITH_ROUTE_DATA - Flight plan sent from EXPAND ROUTE to UPDATE FIX DATA.
Contains expanded route.

7.2 Update Fix Data
7.2 Description

Update Fix Data will receive the flight plan data from Expand Route and Flight Plan Operation Support.
Create Trajectory and Generate Meterable Fix Times are called to create the trajectory and generate the esti-
mated time of arrival for meterable fixes. If the flight is active, the Meterable Fix Counts Database is
updated with the meterable fix data. If conflict situation data is received from Prediction and Resolution, the
data is stored in the appropriate database.

7.2 Inputs

+ FP_WITH_TIME_UPDATES - Flight Plan which has had a tine modified and requires a new trajec-
tory and fix metering calculations.

* FP_WITH_ROUTE_DATA - Flight plan sent from EXPAND ROUTE to UPDATE FIX DATA.
Contains expanded route.

» CONFLICT_SITUATIONS - Conflict data sent from PREDICTION & RESOLUTION to UPDATE
FIX DATA to be stored in the appropriate FP database.

+ FP_WITH_TRAJECTORY_DATA - FP sent from CREATE TRAJECTORY to UPDATE FIX
DATA after the trajectory data has been provided.

» FP_METERING_DATA - Metering data for the FP, sent from GENERATE METERABLE FIX
TIMES to UPDATE FIX DATA so it can pass the data to the appropriate place.

7
» CONFLICT_DATA - Conflict data stored in the ACTIVE FP database by UPDATE_FIX_DATA.

* FLIGHT_PLAN_CHANGES - Flight Plan with chauges, sent from UPDATE FIX DATA to PRE-
DICTION AND RESOLUTION for analysis of the changes.

* FP_WITHOUT_TRAJECTORY_DATA - FP sent from UPDATE FIX DATA to CREATE TRA-
JECTORY for the purpose of filling in the trajectory data.
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+ FP_NEEDING_METERING - FP sent from UPDATE FIX DATA to GENERATE METERABLE
’ g TIMES for the purpose of calculating metering for its fixes.

7.3 Strip/Handoff Processing
7.3 Description

If a request for a strip is received by STRIP/HANDOFF PROCESSING, the strip data is generated and
sent to the appropriate controller, If a handoff-out is required, Initiate Handoff-Out is called to generate the
data to be sent to the controller or the down-route center for the handoff. When the controller acknowl-
edges the handoff, Handoff-Out Processing is called to update the appropriate databases.

7.3 Inputs

» HANDOFF-OUT_INIT_REQUIRED - Indication from FP OPERATION SUPPORT to
STRIP/HANDOFF PROC that it is time to initiate a handoff-out.

« STRIP_REQUIRED - Indication from FP OPERATION SUPPORT to STRIP/HANDOFF PROC-
ESSING that a strip is required.

» CONTROLLER_ACK_HANDOFF-OUT - AREA CONTROL notifies FLIGHT PLAN OPERA-
TION it acknowledges the handoff. FLIGHT PLAN OPERATION SUPPORT notifies FLIGHT
PLAN STRIP/HANDOFF PROC that the controller acknowledged the handoff-out.

» HANDOFF-OUT_INITIATED_DATA - Data from INITIATE HANDOFF-OUT to
STRIP/HANDOFF PROC to be sent to the controller.

« STRIP_DATA - Strip data sent from GENERATE STRIP to STRIP/HANDOFF PROC for distrib-
. . ution to the appropriate controller/area.
7.3 Outputs

+ HANDOFF-OUT_NEEDED -STRIP/HANDOFF PROC initiates INITIATE HANDOFF with this
indication that a handoff-out is needed.

¢ STRIP_NEEDED - Indication from STRIP/HANDOFF PROC to GENERATE STRIP that a strip is
needed.

* CONTROLLER_HANDOFF-OUT_ACK - Acknowledgement sent from STRIP/HANDOFF PROC
to HANDOFF-OUT PROC to indicate the controller acknowledged a handoff-out.

* FLIGHT_PLAN_STRIPS_HANDOFF-OUT - Strips containing Flight Plan data. Sent from
STRIP/HANDOFF PROC to AREA CONTROLLER at an adapted time prior to flight arrival in that
area/sector.
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7.2 Update Fix Data Discussion

When Update Fix Data receives the flight plan data from Expand Route or Flight Plan Operation Support,
it calls Create Trajectory to create the trajectory for the flight. Create Trajectory uses the current weather
data along with the aircraft characteristics to create the trajectory. Update Fix Data also calls Generate
Meterable Fix Times to generate the estimated time of arrival at the meterable fixes in the route. Figure 52
cn page 158 presents the processing controlled by Update Fix Data.
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7.21 Create Trajectory

7.21 Description

Create Trajectory receives the flight plan from Update Fix Data. It creates the trajectory for the flight data
and returns the flight plan to Update Fix Data.
7.21 Inputs

+ FP_WITHOUT_TRAJECTORY_DATA - FP sent from UPDATE FIX DATA to CREATE TRA-
JECTORY for the purpose of filling in the trajectory data.

+ WEATHER_SURV_INFO - Weather data sent from WEATHER SURVEILLANCE to CREATE
TRAJECTORY. Used with Aircraft Characteristics and fixes to determine trajectory.

7.2.1 Outputs

» FP_WITH_TRAJECTORY_DATA - FP sent from CREATE TRAJECTORY to UPDATE FIX
DATA after the trajectory data has been provided.

7.2.2 Generate Meterable Fix Times
7.2.2 Description

Generate Meterable Fix Times receives the flight plan with trajectory data. A list containing an estimated
time of arrival for each meterable fix is created and returned to Update Fix Data.

7.2.2 Inputs

» FP_NEEDING_METERING - FP sent from UPDATE FIX DATA to GENERATE METERABLE
TIMES for the purpose of calculating metering Zor its fixes.

7.2.2 Outputs

» FP_METERING_DATA - Metering data for the FP, sent from GENERATE METERABLE FiX
TIMES to UPDATE FIX DATA so it can pass the data to the appropriate place.
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7.3 Strip/Handoff Processing Discussion

When a request for a strip is received by Strip/Handoff Processing, Generate Strip is called to generate the
strip data. When Strip/Handoff Processing receives notification that a handoff is required, Initiate
Handoff-Out is called to generate the data to be sent to the controller or the down-route center for the
handoff. When the controller When Strip/Handoff Processing is notified that the controller acknowledged
the handoff, Handoff-Out Processing is called to update the appropriate databases. Figure 53 on page 161
presents the processing controlled by Strip/Handoff Processing.

7.0 Flight Plan Operation Support 159




STARS Deliverable 1200

PANSOPF 25T
RS
D
]
Y
ANIIF
nes
HANIIPTT
RS &
HE
$7432 NTLSLD »
X
s
A2
pYers . 3112 2ATA
<G
sovmacLize
3 FANOFFsONY
ASY
s . =
? seLere
KAX:
noc;n c:xacn-o.: ¢.22 ACIIVE
D> TLIINT PiANS
[

Figure $3. 7.3 Strip/Handoff Processing DFD. This figure is the DFD for the IOM Object, 7.3 Strip-Handoff Proc-

essing.

7.0 Flight Plan Operation Support 160




STARS Deliverable 1200

7.3.1 Initiate Handoff-Out Processing Discussion

7.3.1 Description

Initiate Handoff-Out Processing Receives a request to initiate a handoff from STRIP/HANDOFF Proc-
essing. Data for the controller is generated and sent to Strip/Handoff Processing to be sent to the appro-
priate controller. Generate Strip is called to generate the strip for the next controller.

7.3.1 Inputs

+ HANDOFF-OUT_NEEDED -STRIP/HANDOFF PROC initiates INITIATE HANDOFF with this
indication that a handoff-out is needed.

7.3.4 Outputs

»- HANDOFF-OUT_INITIATED_DATA - Data from INITIATE HANDOFF-OUT to
STRIP/HANDOFF PROC to be sent to the controller.

7.3.2 Generate Strip Discussion
7.3.2 Description

Generate Strip generates a strip for the flight plan. The strip is sent to Strip/Handoff Processing to be sent
to the appropriate controller.

7.3.2 Inputs

« STRIP_NEEDED - Indication from STRIP/HANDOFF PROC to GENERATE STRIP that a strip is
needed.

7.3.2 Outputs

* STRIP_DATA - Strip data sent from GENERATE STRIP to STRIP/HANDOFF PROC for distrib-
ution to the appropriate controller/area.

7.3.3 Handoff-Out Processing
7.3.3 Description

Handoff-Out Processing receives the flight plan for which a handoff was acknowledged from Strip/Handoff
Processing. If the flight plan was handed-off to a down-route center, it is deleted from the Active Flight
Plan Database.

7.3.3 Inputs
* CONTROLLER_HANDOFF-OUT_ACK - Acknowledgement sent from STRIPJHANDOFF PROC
to HANDOFF-OUT PROC to indicate the controller acknowledged a handoff-out.
7.3.3 Outputs

+ DELETE_HANDOFF-OUT_FP - Delete the FP that was handoff-out processed from the ACTIVE
FP database for this area.
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Section Supplement

This section provides summary reports on data employed and derived by the functional object 7.0 Flight
Plan Operations Support.

Flight Plan Operation Support Information Flows

The following report identifies the inputs to and outputs from each of the functional objects in the Flight
Plan Entry Support process.
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Since Flight Plan Operation Support is closely tied Flight Plan Entry Support, refer to the Information
Flows described in the Section Supplement for Flight Plan Entry Support.

7.0 Flight Plan Operation Support 163




STARS Deliverable 1200

8.0 Area Control

This section is not formally documented. This entry was included, for coverage completeness, from available
materials.

Introduction

The AREA CONTROL encapsulates the functions of the Enroute and Approach Control Facilities. It pro-
vides Area Flow Control, which interfaces with the National Flow Controller, for the effective and safe utili-
z.tion of airspace and managing airspace congestion.
The AREA CONTROL object will be introduced by four graphics, namely:

» The Area Control View From

» The Area Control Interfaces

» The Area Control Functional Object Tree

e Area Control.

8.0 Area Control “"View From”
The DoD AAS Area Control view from 8.0 AREA CONTROL is illustrated by Figure 54 on page 166.

The “view from” presents all of the major functional objects of the DoD AAS Area Control and their
relationship to AREA CONTROL by the messages that are passed to and from it.
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Figure 54. DoD AAS Area Control View from Area Control. This figure illustrates the view of DoD AAS Area
Control with respect to AREA CONTROL. This diagram also presents all of the major functional objects
of the DoD AAS Area Control IOM and the message “pipes” that connect them to AREA CONTROL.
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8.0 Area Control Interfaces

The interfaces to AREA CONTROL are illustrated on Figure 55 on page 168.
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Figure 55. Interfaces for 8.0 AREA CONTROL. This figure illustrates the interfaces of the the 8.0 Area Control
functional object. This diagram shows the major inputs from other DoD AAS Area Control functional

objects and external interfaces.
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8.0 Area Control Inputs

Not available. |

8.0 Area Control Outputs

Not available.

1.0 Area Control Functional Object Tree

The functional object tree for 1.0 AREA CONTROL presents the object hierarchy of AREA CONTROL,
as illustrated in Figure 56 on page 170 The functional object tree presents all of the graphics used to

describe AREA CONTROL, as well as the message communication paths that show communication
between peer objects, parent objects to child objects, and child to parent objects.
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8.0 AREA CONTROL FUNCTIONAL OBJECT TREE

0.0 OIAGRAM 8.0
AREA
CONTROL
8.0 DIAGRAM

8.1 8.2
ENROUTE APPROACH
CONTROLLER CONTROLLER

81
ENROUTE
DISPLAY

DIALOG

MANAGER

8.2.1
APPROACH
DISPLAY
DIALOG
MANAGER

8.1 DIAGRAM

8.2 DIAGRAM

Figure 56. Functional Object Tree for 1.0 Area Control. This figure illustrates the functional objec: tree for the

AREA CONTROL functional object. This tree shows the hierarchic relationship between the subordinate

functional objects and shows message passing between peer objects, parent objects and child objects on
different levels; It also identifies the communication paths between the decomposition levels.
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'q\ Area Control Discussion

The figure illustrating Area Control is presented in Figure 57 on page 172 This figure illustrates the infor-
mation flow from other system objects and the information flow between the Enroute Controller and the
Approach Controller objects.
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Figure 57. 8.0 Area Control. This figure illustrates the first level of decomposition of AREA CONTROL functional
object, and illustrates the information flow between Enroute Controller and Approach Controller objects.
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‘ 8.1 Enroute Controller

The human component of the Enroute controller is described below.

Gererally has a very large airspace to monitor and control;

Uses information from the integrated information view and external sources to guide and control aircraft
in a safe fashion;

Updates system time according to WWV;

Monitors weather reports from pilots and national weather agencies in order to enter the information in
to the computer system;

Answers many different kinds of pilot questions;
Receives traffic advisories from Area Contrel;
Controls the way in which data is presented on the computer screen;

Receives/performs handoffs from/to other Enroute controllers as well as Approach Controllers.

8.2 Approach Controller

The human component of the Approach Controller is described below.

N L]
H

Airspace is limited to a short range around the airport;

Does much the same thing as the Enroute Controller;

Receives/performs handoffs from/to Enroute controllers and Tower controllers.
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8.1 Enroute Controller Discussion

The figure illustrating the decomposition of the Enroute Controller is illustrated in Figuie 58 on page 175.
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Figure 58. 8.1 Enroute Controller. This figure illustrates the first level of decomposition of Enroute Controller func-

tional object, showing the Enroute Display- Dialog Manager object.
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8.1.1 Enroute Display Dialog Manager
* Receives information from all of the other objects and some outside sources, formats it to the controllers
liking, and displays it on the screen;

* Accepts controller commands and requests for information. These commands are then passed on to the
appropriate functions;

 Logs screen images for future playback;
* Logs all controller requests and commands;

* Performs pointout functions.

175
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‘-;; 8.2 Approach Controller Discussion

The figure illustrating the decomposition of the Approach Controller is illustrated in Figure 59 on page 178.
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. Figure 59. 8.2 Approach Controller. This figure illustrates the first level of decomposition of Approach Controller
functional object, showing the Approach- Display Dialog Manuger object. ’
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8.2.1 Approach Display Dialog Manager
o Receives information from all of the other objects and some outside sources, formats it to the controllers
liking, and displays it on the screen;

 Accepts controller commands and requests for information. These commands are then passed on to the
appropriate functions;

» Logs screen images for future playback;
» Logs all controller requests and commands;

¢ Performs Pointout functions.

8.0 Area Control 178
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8.0 Tower Control Discussion

8.1 Ground Controllzr

* Responsible for all the safe movement of all ground.

 Controls aircraft while traveling from gate to runway. traffic.

» Issues handoff to Tower Controller.

8.2 Tower Controller

* Responsible for the safe takeoff and landing of all aircraft.

8.3 Clearance Controller

» Obtains all necessary clearances for an aircraft to takeoff.

« Issues handoff to Ground Control.

8.0 Area Control
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Section Supplement

This section pro.vides summary reports on data employed and derived by the functional object 8.0 Area
Control.

”All Data Flows” Report

The following report, generated from the Excelerator database, identifies all data flows for the Area Control
object.
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DATE: 25-APR-30
TIRE: 19:37

+¥¢ ALL DATA FLOWS FCR RRER CONTROL w3

PAGE H
EXCEL/RTS

deather,

- Nase PRlternate Naae short Descrip. Last Hodify Late
SCF18 AC AND ENVIRONMENT DATA flecord contairing auch of the data stored in ARS. 89121¢
SCF19 AIRFORT AND AP ASSET STATUS Contains most of the inforsation that definss an airport gei21s
and the equipzent it has,

SCE15 APPROACH CONTROLLER COMMANDS Ceamands and requesis froz the approach contreller to the §9121¢
operational air traffic control systee.

SCF15 APPROACH CONTROLLER LOG DATA Coa2ands and recuestic eade by the apareach centrolier which 851214
are to he logqed.

SCF17 ZPPROACH DISPLEY LOG DATA Contains information necsesary to recreate the izage 2 891215
qiven controller seec at a qiven fise.

3CF14  AREA CONTROL 106 DATA Data thal needs to be loqaed as a result of centroller 871848
actions or images displaved to controiler.

SCFOE ARES TIWER COMMUNICATIONS Coamunications that aust ge froa the area contrellers fo 3%is!¢
the tower controllers (include aandoffs, requests, etc.)

SCE07  CONTROLLER FILOT COMMUNICATIONS Comsunication froa a contraller to a pilst and from 2 pilst £31218
back to a controller.

SCFI0  ENRCUTE CONTROLLER COMMANDS Coasands and requestc frea the enrcute controller to the gy.218
operationai air fraffic control systea.

3EFQ0  ENRZUTE CONTROLLER LOG DATA Consists of all kevstrokes the contreller askes. This 39215
includes cueries, comrands and view preferences.

3CF11 ENROUTE DISPLAY LEE DATA Datz necessary to recreate the scraen isages of & 3iven 291885
coniroller at a qiven tize,

3CF20  INTEGRATED INFORMATION VIEW Tae screen 133ge confaining situation information and oiher 89.21z
controiler requested inforzaticn.

3LFO0E  LATIONA. STANDARD TI4E The nztienal standard time used to svnchrenize all ai; R T
traffic contrel facilities,

SO0 SITUATION LATA ANL HaNDCFFS inforaation that needc o be paszed between acsroach ezl
czntroliers and enrcuse contreilers,

SC0a TRAFTIC DEMSITY & report froa the enroute costroller containing 1nferaztion 371818
aocut she ameunt of Eraffiz in a civen zrea,

2078l IZW TREFERENCES Tozaands froe the centroller, velline PRESENTATION SERVICES G1s1)
ine aanner in whizh te ‘orpat the cisplay {e.c. zolcrss,

SCEMS BERTHER REPORTE Healner repores “roa jabionel westher ssurces such as AOCU 271812
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.__ ”Ali Records and their Elements” Report

The following report, generated from the Excelerator database, identifies all the records and their elements
for the Area Control object.
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DRTE: 25-APR-90
TINE: 20101

" Naae

={

##+ ALL RECORDS FOR AREA CONTROL #¥

ELE/REC Naae

PAGE !
EXCEL/RTS

I3 Definition‘

AC AHD ERVIRONMENT DATA

AIRCRAFT CHRRACTERISTICLS

AIRSFACE BOUNDARIES

SIARAT FIXES

AIRNAY ROUTE DATA

FLLOCATIONS AND RDVISZRIES

AiER TOHER COMHUNICATIGNS

CONIROLLER PILET COMMUXICATIONS

E3TASLISHED REYTES

CIORDINATION DATH

i1
e
=~

FIX DATA

LA JNCTIONIME DATH

=

B I S A N &

+ 4+ o AU
—_

"
—

RIRSPACE BOUNDARIES
GROUND OBSTACLES
GeCGRAPHIC DATA

RULES AND REGULATIONS
AIRCRAFT CHARACTERISTILS
ESTAELISHED ROUTES
NAVAGATION AID FIAES

AC TYPE

NAX YELOCITY
MIN VELOCITY
HAX ALTITUDE
AC YEIGHT

{ AIRSPACE ID

+ COORDINATE LIST

TR TR S

1)
—

FIX HAP DATA

RIRRAY DIRECTION FIX IND
FIX JUNCTIONING DATA

F1X CODRDINSTION DATA
FIX SEEHENT DATA

FIX NRME

AIRHAY IDENTIFIER

t AIRWAY FIXES

“+ + n
—

+ N
——

1 COORDINATE
Y COCRDINATE
Z CEIRDINATE

PREF ZOUTES
STERED ROTES

FiX CCORDINATION TY°E
FiX COORDINATION DIRECTI
£ X CODRDINATION ALTITUD
F1{ COORDINATISN CZRTERS
FIX COORDINATION JREAS

G
-
z
z

i FIX NAME

FIX LGCATION DATS

I

0 N

X JUNCTIONING TY7E
v

¥ JUNCTIONIRS "oiiE

Contains informasion ancut specific kinds of A/C

Describes a given area on she ai-space ceing centrollad,

Fiz specificaticn inforsation

[

airway route data identifving all infc acoul routes,

Sugaested amount of traffic through ceriainm arzas,

Coarunizations oetaeen the ares and fomer zontroiiers,

Joasinications oevween the pitel and centroller

Seq. of points in systze ceordinates dafiting airspace
) .

Dlassificafions of zirway rautes

Jest, for cocrdinzt:on F2Es Zens-ated when pripsry gener,

Inforzation needes i locezte 2 fix,

feentifiee al. routes chat intercecs 3t spec:fiz {1




DRIE: 2h-APR-90
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Hare

=

### ALL RECORDS FOR AREAR CONTROL *i# PREE 2

ELE/REC Nase

EXCEL/RTS

}+ Definition

FIX LOCATION DATA

FIX MPP DATA

GEOGRIPHIC DATH

SRGUND G3STACLES

HRVAGATION AID FINES

FJLES AAD FEGLLATICNS

SEPERATION CRITZRIA

SID IATA

(73]
(5]
X
[
.,
-
m
n
——

i
[13]
)

3TESED QUTS DATA

z{

+
¢
t
+
¢
+

B S ] L] Y S L] + 1 1] +~ 4+ " + 4+
—~ o~ — — — —

+ -

4 e o+

AIRPORT INDICATOR

FIX LATITUDE

FIX LONGITUDE

F1X MAGNETIC DECLINATION
FIX WIND STATIGN

BOUNDARY CRGSSING FIX IND
FIX AP DATA

FIX MAP CLASS TYPE
FIX MAP DASH VALUE
FIX NAP START NUMBERS
FIX MAP STOF NUMBERS

GROUND D3STACLE NAME
GROUND OBSTACLE 1D
COORDINATE LIST

AIRWAY FIXES

RULE IDENTIFICATION
RULE DESCRIPTION

AIRCRAFT PAIR TYPE

PREFERRED HORIZ ZEPERATION
PREFERRED VERT SEERATION
SECONDARY HORIZ SEPERATION
SECONDARY- VERT SEPERATICN

SIb IDENTIFIER

ROUTE NAME & SIRCRAFT CLASS
310 ELISIBLE ALTITUDES

I RGUTE FIXES

510 STAR ACTIVE INACTIVE |

DEPARTURE AIRPORT IND
AUTGKATIC TRECK INIT IND
SUTS HANGOFE SOINT ALT
TRANSITICN FIX IHD

FIY COORDINATION GATA

FIX M4P DATA

FIY NANE

AUTO THTERIY ALTITUDE 34TA

TERED TAE NAVE

TERED AIRCRAFT DATA
JERED GPEZD

1 COCRDIRATION 2ATh
RED %L xTUE‘

REG

Lacation record for fixes

Information about the aap line beoun or ended 3t fix

List of Ground obstacles needing o b2 avsided 5y AC.

) Fixes used to aid in naviaatian

Defines the rules and ragulations required by “acilities.

Criteria used by cenflict orede to esceriain ain sep.

Standard Instrueent Desarture data record

List of fixes aleng the route

3tzree oute 1nforaacion tag,
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BATE: 25-APR-90
TIME: 20:01

* Name

#E ALL éLEHENTS FOR AREA CONTROL ##+ PASE !

={ ‘ELE/REC Nase

EXCEL/RTS

)+ Definition

AC AND ENVIRONMENT DATA

AIACREFT CHARACTERISTICS

RIRSPACE BOUNDARIES

AIRWAY FIXES

AIRWAY RBUTE DATA

ALLECATIONS AND ADYVISGRIZS

ARE TOHER COMPUNICATIONS

CONIROLLER PILET ZOMMURICATIONS

CIGRDIMATE LIGT

FIX CDIRDINATION DATA

FIOATA
Fit JUdlTIDHING DATR

={ AIRSPACE BOUNDARIES
GROUND OBSTACLES
GEGERAPRIC DATA

RULES AND REGULATIONS
RIRCRAFT CHARACTERISTICS
ESTABLISHED ROUTES
NAVAGATION AID FIXES

RER R e S )

{ AC TYFE
MAX VELOCITY
HIN VELBEITY
NAX ALTITUDE
+ AT WEIGHT

O ]

={ BIRSPALE 1D
+ COORDINATE LIST

+{ FIX NAP DATA

+ AIRWAY DIRECTION FIX IND
+ FIX JUNCTICNINS DATA

+ FIX COORDINATION DATA

+ FIY SEGMENT DATA

+ FIX KRME

=0 4IRWAY IDENTIFIER
+ AIRWAY FIXES

={ X COCRDINATE
{ CCORDINATE
¢ COORIINATE

+~

={ FREF ROUTES
+ STERED ROUTES

={ FIX COORDINATICN TYEE

+ FIX CEORDINATION DIRECTION
* F1J COORDINATICH ALTITUDES
+ FIY COORDINATION CENTERS

+ FIX CEIRDINATITN ARZAS

ey T

IX NAME
1Y LOCATIGN D2TA

={ FIY JUNCTIONING TVPE
+ FiY JUNCTIONING NANE

—

Contains infermation about specific kiads of A/C

Describes a qiven area on the airspace being contrelled.

Fin cpecification inforeaticn

Rirway route data icentifying all info abou® reates,

Sugaested asount of traffic threugh certain zress,
Cosnunications between the area and tower controiiers.
Coneenications befwean the pilat and csncrc%%sr.

8eq. of points 1n systes coerdinates definming aircpace

Classificatisns of airway routes

J2st, for zoordination FDEs generated wn2n trizary gener.,

inforeavion neeced to locate z fix,

Tcemsifiss ail routes thet imferssct zt epecaific fie




DATE: @5-AFR-90
TINE: 20:01

" Naae

#x# ALL ELENENTS FOR ARER-CONTROL #es

=( ELE/REC Name

)+

Definition

PAGE ]
EXCEL/RTS

FIX LOCATION DATA

FIX MAP DATA

GEOGRAFHIC DATA

5ROUND GBSTACLES

NAVAGRTION AID FIXES

RULES AND REGULATIONS

SEPZRATICN CRITERIA

SID ROUTE FIXES

ot 4+ I

={ AIRPERT INDICATOR

+ FIX LATITUDE

FIX LONGITUDE

FIX MABNETIC DECLINATION
FIX RIND STATION

BOUNDARY CROSSING FIX IND
FIX HAP DATA

+ o

={ FIX WAP CLASS TYPE
+ FIX NAP DASH VALUE
+ FIX MAP START NUNBERS
+ FIX MAP STOP NUMBERS

={ GROUND OESTACLE NAME
+ GROUND OBSTACLE 1D
+ COCRDINATE LIST

={ AIRWAY FIXES

={ RULE IDENTIFICATION
+ RULE DESCRIPTION

{ AIRCRAFT PAIR TYPE
FREFERRED HORIZ SECERATION
PREFERRED VERT SEPERATION
SECONDARY HORIZ SEPERATION
SECONDARY VERT SEPERATICN

o~

SID IJENTIFIER

RGUTE NAME & RIRCRAFT CLASS
SID ELIGIBLE RLTITUDES

31D ROUTE FIYES

51D STAR ACTIVE INACTIVE 1D

L A |

PES

DEPARTURE AIRPORT iND
AUTCHATIC TRACY INIT 10D
AUTC HENDOFF BOINT AT
TRANSTTION FIX IND

F11 COURDINATION DATA

FiX MaP DAIF

FIX HAYE

AUTY INTERIM ALTITHDE 14Ty

4 4 ot o+ 4 4+ + n

( STERED TAT KAKE
STEREG AIRCRAFT DATA
SIERED SPEED
FIX CCORDINATION DATA

S7ERED ALTITUZE

ETERED RENAFKS

*

4 A e 4 4 N

Location record for fives

Information about the eap line bequn or ended at fix

List of Ground ohstacles needing to be aveided 3y AC.

Fixes used to aid in navigaticn

Dafines the rules and requlations required cy 7acilii:ies.

Criteria ussd by conflict probe to ascertain 2in sep.

Standard Insirument Departure data record

Liet »f {ixes aleng the rause

Sterec route 1nferaation tag,
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.\ ~All Data Stores” Report
‘ The 8.0 Area Control object employs/updates the following globally defined data stores, defined in Appendix
A of this document:
* AIRCRAFT_AND_ENVIRONMENT_DATA (employs/updates)
METERABLE_FIX_COUNTS (employs)
TRACK_HISTORY (employs)

AIRPORT_AND_AP_ASSET_STATUS (employs/updates)
FLIGHT_PLANS (employs).
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. 4.0 Recording Support

This section is not formally documented. This entry was included for coverage completeness, from available
materials.

Introduction
The 4.0 Recording Support object is responsible for managing and recording required log data.

The RECORDING SUPPORT object will be introduced by four graphics, namely:
* The Recording Support View From
* The Recording Suppori Interfaces
» The Recording Support Functional Object Tree
» Recording Support.
1.0 Recording Support “View From”
The DoD AAS Area Control view from 4.0 RECORDING SUPPORT is illustrated by Figure 60 on

page 185. The “view from” presents all of the major functional objects of the DoD AAS Area Control and
their relationship to RECORDING SUPPORT by the messages that are passed to and from it.
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Figure 60. DoD AAS Area Control View from Recording Support. This figure illustrates the view of DoD AAS
Area Control with respect to RECORDING SUPPORT. This diagram also presents all of the major
functional objects of the DoD AAS Area Control IOM and the message “pipes” that connect them to

RECORDING SUPPORT.
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4.0 Recording Support Interfaces

The interfaces to RECORDING SUPPORT are illustrated on Figure 61 on page 187.
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4.0 RECORDING SUPPORT INTERFACES

AIRWAY
FACILITIES

4

STATUS/
EVENTS
REPORTS

40
1.0 THROUGH 8.0 RECORDING eI
LOG DATA SUPPORT | = RULES & 41 ATC LOG

REGULATIONS

Y

4.1 SOURCE & TIME
TAGGING

Figure 61. Interfaces for 40 RECORDING SUPPORT. This figure illustrates the interfaces of the the 4.0
. Recording Support functional object. This diagram shows the major inputs from other DoD AAS Area

Control functional objects and external interfsces.
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4.0 Recording Support Inputs
‘ Not available.

4.0 Recording Support Outputs

Not available.

1.0 Recording Support Functional Object Tree

The functional object tree for 1.0 RECORDING SUPPORT presents the object hierarchy of
RECORDING SUPPORT, as illustrated in Figure 62 on page 189 The functional object tree presents all
of the graphics used to describe RECORDING SUPPORT, as well as the message communication paths

that show communication between peer objects, parent objects to child objects, and child to parent objects.
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4.0 RECORDING SUPPORT FUNCTIONAL OBJECT TREE

4.0
REZORDING
SUPPORT

DIAGRAM 0.0

DIAGRAM 4.0

4.1
SOURCE &
TIME
TAGGING

4.2
ORGANIZE &
CATALOG

‘ Figure 62. Functional Obiect Tree for 1.0 Recording Support. This figure illustrates the functional object tree for the
RECORDING SUPPORT functional object. This tree shows the hierarchic relationship between the sub-
ordinate functional objects and shows message passing between peer objects, parent objects and child
objects on different levels; It also identifies the communication paths between the decomposition levels.
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.« Recording Support Discussion

number of flight plans, separation incidents, traffic management

» Hardware and software performance information

RECORDING SUPPORT is presented in Figure 63 on page 191.

Recording support is the process required for the logging of system data, which includes:

» ATC Traffic Counts - number of IFR aircraft, controller VFR aircrait; count of adapted routes, speed
distribution, altitude distribution; number of arrivals, departures, overflights, and withins (within sectors);

4.0 Recording Support

+ Data to determine the average times and speeds of flights within sectors and sectors traversed per flight.

189
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4.0
RELCORDING SUPPORT

LOG DATA

4.1

SOURCE ¢
TIME
TAGGING

4.2
CRGANIZE ¢

\/ch

TAGGED DATA

TAGGED/
CATALOGED
DATA

A1 ATC 1OG

. Figure 63. 4.1 Recording Data DFD. This figure is the information flow for 4.1 Recording Data.
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‘ - 4.1 Source and Time Tagging

The purpose of SOURCE AND TIME TAGGING is to Identify the source and time of the log data, and
output a tag for the data.

4.2 Organize and Catalog

The purpose of ORGANIZE AND CATALOG log data is to sort and categorize the tagged log data and
write the data to the air traffic control log.

Section Summary

This section provides summary reports on data employed and derived by the functional object 4.0 Recording
Support.

”All Data Flows” Report

The following report, generated from the Excelerator database, identifies all data flows for the Recording
Support object.
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DATZ: 24-APR-90
TIHE: 20347

* Naae  Alternate Naze

+£3 ALL DATA FLONS - MiC ##2

Short Descrip.

PASE !
EXCEL/RTS

Last Hodify Date

0.14  RULES & REBULATIGNS
MOCOZ  STATUS/EVENTS REPORTS
", 46003 TABSED DATA

H0004 TAGGEL/CATALOGED DATA

Follows the rules and regulations dictated by 0.1 AC and
ENY Data as to what data should be lagged.

Log data requested fros Airway Facilities for the creation

of status/events reports. Reports created by Airway Facil.

Data sent from 4.1 SCGURCE & TIME TAGGING %o 4.2 CATALOG &
OREANIZE which has the source and tine appended t¢ it,

Data that hes been source/tise tagaed and organized and
cataloged, and is sent o the ATC loq fer siorage.

891213

891218
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‘ - ~All Data Stores” Report

The following report, generated from the Excelerator database, identifies all data stores for the Recording
Support Object. 4.0 Recording Support also employs the following globally defined data store, defined in
Appendix A of this document:

« AIRCRAFT_AND_ENVIRONMENT_DATA.

4.0 Recording Support

192




DATE: 25-AFR-90

#4 BLL DATA STORES - MIC ##% PABE !

TIME: 20:5¢ EYCEL/RTS
Naae Aiternate Nase Long Description Last Nodify Date
4,1  ATC LOS This data store collects the analyzed locq data, and records it at a 8912is

centralized location for efficient retrieval, Airway Facilities can
shen retrieve the data that is needed for creating their reports.
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. Appendix A. Appendix A - All DoD AAS Area Control Data
Stores

Appendix A.  Appendix A - All DoD AAS Area Control Data Stores 194




BATz: 25-AFR-90
TINE: 13:35

te# ALL DATA STORES #a#

FUGE !
EXCEL/RTS

Nane Alternate Nase Contains Data St Last Modify Date
G.22 ACTIVE FLIGHT PLANS 8511t
9.1 AC AND ENVIRONMENT DATA RULES AND REGULATIONS 891215

AIRCRAFT CHARACTERISTICS

ESTABLISHED ROUTES

NAVIEATION AID FIXES

AIRSPACE BOUNDARIES

GROUND OBSTACLES

GEOGRAPHIC DATA
0.15 AIRCRAFT CHARACTERISTICS 891215
] QIRPORT AND AP ASSET STATUS 89:245
.1 AIRSPACE BOUNDARIES 851215
6.1.0 BULK FLIGHT PLAN DATA 891215
0.15 ESTAELISHED RCUTES £91215
0.2 FLIGHT PLANS 0.21 INACTIVE FFs 891218

0.22 ACTIVE FPs

0.23 TRIAL FPs

0.26 UP-ROUTE ACTIVE FPs
0.13 BEJGRAPEIC DATA 891215
0.12 GROUND OBSTACLES geia1s
0.2! INACTIYE FLIGKT PLANS g91216
0.3 METERABLE F1X COUNTS 891214
0,17 NAVISATION AID-FIXES 851215
0.1% RULES AND REBULATIGNS ASSET TEST REOUIREMENTS 871219
.5 TRACK HISTORY g91e1s
0,23 TRIAL FLIGKT PLANS 891215
-] UP-ROUTZ ACTIVE FLISHT PLANS gviess




't 23-4PR-2(0
ERR

#¥% ALL DATA STORES #a¢ PAREE !
EICEL/RTS

Long description

‘ Aiternzte Nage

" ACTIVE FLIGHT PLANS

A0 5ND ERVIRCHNENT DATA

AIRCRAFT CHARACTERISTICS

AIRPCRT AND AP ASSET STATUS

AIRSFACE BOLNDARIES

VLK FLISHT 2Lé DATA

2ETaELISHED SOyTEC

SLIEAT FLANS

SECGRAPHIZ DATA

The ACTIVE FLT PLNS database contains all flight plans shich are
currently active in the systea, Flight plans are put into this

database by 7.0 FLIGHT PLAN CPERATION SUPPORT when a controller
activates a flight plan. They are removed froe the database by 7.0 whern
2 controllar or pilot closes a flight plan.

The Aircraft and Environsent Database provides information reguired by
Area Controllers, as well as ceveral Dol ARS ACF {unctional objects.
This database provides vital inforsatien to assist in aircraft
identification (AIRCRAFT CHARACTERISTICS), infermation to assist in

the processing of flight plans (ESTABLISHED ROUTES, NAV AID FIAES),
inforeation to assis? in surveillance taraet presentation (KIRSPACE
SOUNDARIES, GRUUND OBSTACLES, BEDSRAPHIC DATA), and inforaation to
assist contrellers and other functional objects about DoD AARS rules and
requlations e.q what to log, ceparaticn rules, 2tc, This data is all
adaptable, and updated 3y DoD AAS Airmay Facilities.

The RIRCRAFT CHARACTERISTICS database provides contrellers and DoD AAS
ACF objects with aircraft atiributes. Thiz inforzation is used in
flight plan precessing, aircraft identification and target tracking.

The AIRPORT AND AIRPORT ASSET STATUS database orovides Ares and
datienal Flow Control ctatus of airpert facilities and heir assets,
This database would infora controllers of anv airpoert closirgs, rupway
clesings, status of Tacility assets, e.c. inoperative surveillance
radars, etc.

The 4IRSPACE SOUNDARIES database pravides Dol AAS ACF chjects with
atrspace toundary assicmment inforeation. This database is daptatle,
as airgoace ceverade requirezents change, Thic database is saploved oy
the display systeas of Area Control, and by surveillance svsiens ac a
sechanisa for filtering tarcet and weather sessages sutside of an
ar2a's assiqned boundaries.

Thie catabase ic used to sicre pulk flight plans until X min. prier i
deparzure, They are stored here by 4.1.5 BULK FLIGRT ~LAN PROC, after
the ‘light olzn has oeen svniax and qeocraphically checked, A% X airn,
ariar te denarture, 5.1.3 resovec the plan frou the database and sands
1t to 7,0 FLIGKT PLAN OPERATION SUSPORT fer orocessing.

The ESTAELISHED ROUTES dztazhas2 orovizes aqreed-to roules najer
erciai airline carriere #ill follew.

[N}
ey
f23
i

»
[a)
P~

ihe FLIGHT FLANS database containe fligat planc which have been entered
into she szystes throuch 6,0 FLIGHT SLEN ENTRY SUPPERT bul have sot vl
seen sceivated, Canner STERED flight clins are alss stored here,

he GEDCRAPHIC DATS databass provides surveillance systeas 3ng Ares
gnro: Jispiay systeas with qeocraphic informatisn and lenosarye,
uch 25 Sowers, efc, 7This dats 1s emploved in surveillamcz taraed
“iitering as well as :n iprearztes surveillance visw processing of
datzs for orecantatien t¢ the air treffic coenirellers,

i
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£
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‘\. Alternate Naze

5% ALL DATA STORES #¢# PRGE g
EXCEL/RTS

Long Description

12 " GROUND DBSTACLES

21 INACTIVE FLIGHT PLANS

3 METERABLE FIX COUNTS

17 NAVIGATICN AID FINES

-4 RULES AND REGULATIONS

wn

TRACY RISTORY

33 TRIAL FLIGHT FLANS

24 UB-RCJTE ACTIVE FLIGHT PLANS

The GROUND GBSTACLES database nrovides infcreatien about aircraft
hazards witpin the TRACON boundaries of an airpori. This inforaation
is provided for display processing by the integrated surveillance
infornation aresentation systea.

Flight Plans which have been syntax checked, qecqraphically checked,
route checked, and which have trajectory data calculated. These plans
are for flights which have not yet departed. The fliaght plans are put
into the database bty &.0 FLIGHT FLAN ENTRY SUPPORT when the flight plan
is filed, They are resoved from the database by 7.0 FLIGHT PLAN
OPERATION SUPPORT when the {light slan is activated.

The NAVISATION AID FIXES database provides the locaticns for all
aircraft naviqation devices.

Tne RULES AND REGULATIONS database provides air traffic controllers anc
DoD AAS ACF objects information on air traffic control rules and
regulations. Such informaticn includes ainimua separation, loqging
requiresents, esc.

The TRACK HISTORY database is saintenaned by TRAFFIC SERVEILLANCE and
eaployed by ATRCRAFT TRACK MANAGEMENT and PREDICTION and RESOLUTION.
Histories of target tracks are maintained te identify deviations frea
filed flight plans, and are used tc estisate potential aircraft
conflicts,

This datanase contains trial flicht plans., They are-entereo here when
6.0 FLISAT PLAN ENTRY SUPPORT receives a raquest o process a irial
flicht plan, They are resoved froa this catabase whenever an anencaeni
flight plan which satches the trial flight plan is received, or after
the trial flicht plan has beer in the database zore than Y 2in.

This database conta:ns the flicht plans which are active in an up-route
area, They are stored here when an cp-route area sends the fiight olan
to this ares for an extended prcbe. They are not updated (ie, not
syntax checked, etc., nor are irajectories for thes saved), They are
put in thic database by 4.0 FLIGHT PLEN ENTRY SUPPORT when 1% receives
the extended probe request., They cre resovas {roa this database when
5,0 receives the hzndeff indicaiing ihe flight 15 ncv in this arsa.
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Appendix B. Appendix B - Excelerator Data Dictionary Disk
Directory -

The DoD AAS ACF IOM Excelerator database files will be placed on the STARS repository. This data-
base is named:

 DODACFDB.EXE - The DoD AAS ACF Excelerator Database. The size of this file is 160,739 bytes.
The Excelerator database files have been archived using the PKWARE! PKZIP utility, and prepared for
automatic self-extraction using the MAKESFX, PKSFX and ZIP2EXE utilities. None of these utility pro-
grams are required to unpack the file.
To prepare this file for use with Excelerator, you must do the following:

1. Upload “DODACFDE.EXE" to an IBM PC compatible PC ruaning DOS 3.0 or higher;

2. Copy this file to your hard disk or high density floppy disk;

3. Set your DOS command line to the letter of the disk device on which you will be unpacking the file.
For example, if you have uploaded the file and have copied it to a 1.2 Megabyte 5 1/4” floppy disk and
plan to use your “A” drive, type "A:" at the DOS-command line and press the enter key;

4. At the DOS command line, type DODACFDB and press the enter key;

5. Wait until the unpacking procedure has been completed, which will be signified by the printing of the *

DOS prompt on your display. After the unpacking procedure has been completed, you will have a total
of 72 files on your disk;

6. Invoke Excelerator and create a project named DODACF
7. Import the database into the DODACF product through the “XLD INTERFACE" utility
8. When promped for the Excelerator file name, enter AA\DODACF

1 PKWARE, Incorporated is a developer of Shareware application software. PKZIP(tm) and PKSFX(tm) are regis-
tered trademarks of PKWARE, Incorporated. None of PKWARE's utility software is transferred in a form usable
by another user upon completion of the zif-extracting file set archive. The unarchiving program-is included and
cannot be separated from the DODACFDB.EXE executable file.

Appendix B. Appendix B - Excelerator Data Dictionary Disk Directory 198
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Appendix C. Appendix C - IOM Methodology Notes
Presentation Foils

This appendix inclu&es the IOM Methodology Notes Presentation foils presented at the QM 15 Phase II final
review, describing modeling rules we leamed during phase II.

Appendix C.  Appendix C - IOM Methodology Notes Presentation Foils 196
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IOM METHODOLOGY NOTES
IQM15 TASK OBJECTIVE

LEARN THE TECHNIQUES USED BY FOXBORO USED IN THE SPECIFICA-
TION OF SYSTEMS

* APPLY FOXBORO’S TECHNIQUES TO BUILD A SYSTEMS SPECIFICA-
TiON FOR A SELECTED SYSTEM

* BUILD AN IOM THAT EXEMPLIFIES:
—  OBJECT-ORIENTED ORGANIZATION
— REUSABLE ANALYSIS PRODUCTS
—  POSITIONING FOR SYSTEM DESI&SN IN Ada

17 December 1989 Unclassified Page 1
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WHAT IS AN IOM?

* A SPECIFICATION FOR A SYSTEM THAT WAS “CRAFTED” USING
FOXBORO’S TECHNIQUES OF MODELING

— METHOD OF RAPIDLY ACCUMULATING AND ASSIMILATING
KNOWLEDGE

— METHOD OF MODELING DATA AND CONTROL MESSAGE COM-
MUNICATION PATHS BETWEEN FUNCTIONAL OBJECTS

—  PEER TO PEER COMMUNICATION
— PARENT TO CHILD COMMUNICATION
—  CHILD TO PARENT COMMUNICATION:

-  METHOD OF ORGANIZING FUNCTIONAL OBJECTS, BASED ON
THEIR FUNCTIONAL CAPABILITIES

-  METHOD OF PRESENTATION - LAYERED INFORMATION PACK-
AGING APPROACH

17 December 1989 Unclassified ’ Page 2
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WHAT IS A FUNCTIONAL OBJECT?

* A FUNCTIONAL OBJECT IS AN OBJECT THAT PERFORMS ONE OR

MORE FUNCTIONS
= IT HAS STATE

— IT HAS INTERNAL DATA
— IT EXHIBITS BEHAVIOR

—  IT HAS OPERATIONS THAT BOTH RECEIVE AND PASS MESSAGES

17 December 1989
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EXAMPLE OF PROPER IOM FORM
* PRODUCTION RATE CONTROL EXAMPLE

17 December 1989
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IOM LAYERS AND MODELING LEVELS

* CAPABILITY IS ASSIGNED TO EACH FUNCTIONAL OBJECT, BASED ON
THE LAYERED MODEL '

¢ MULTIPLE LEVELS CAN EXIST FOR AN IOM LAYER OF CAPABILITY

* FUNCTIONAL OBJECTS AT EACH LEVEL:
—  PASS DATA AND CONTROL MESSAGES TO PEER OBJECT.S
—  PASS DATA AND CONTROL MESSAGES TO PARENT OBJECTS
—  PASS'DATA AND CONTROL MESSAGES TO CHILDREN OBJECTS ‘

* DIAGRAMS ARE PREPARED FOR EACH LEVEL

17 December 1989 Unclassified Page 5
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WHITE LAYERED MODEL

e STRATEGIC PLANNING - CORPORATE (LAYER 5.0)
e  MANAGEMENT CONTROL - MIS (LAYER 4.0)

* REAL TIME DECISION SUPPORT - REAL TIME MANAGEMENT (LAYER

3.0)
* SUPERVISORY CONTROL (LAYER 2.0)
* ADAPTIVE CONTROL (LAYER 1.5)
* LOGI(C CONTROL (LAYER 1.0)
* SENSOR / DEVICES (LAYER 0.0)

17 December 1983 Unclassified
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IOM MODELING GUIDANCE

*  FUNCTIONAL OBJECTS SHOULD COMMUNICATE WITH EACH OTHER

* THEY SHOULD TYPICALLY POSSESS TWO OF THE THREE CASES:
—  PEER TO PEER DATA AND CONTROL MESSAGE PASSING
—  PARENT TO CHILD DATA AND CONTROL MESSAGE PASSING
—  CHILD TO PARENT DATA AND CONTROL MESSAGE PASSING

17 December 1989 Unclassified Page 7
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IOM MGDELING GUIDANCE - POSSIBLE OBJECT
: COMMUNICATION PROBLEMS

OBJECTS SHOULD COMMUNICATE WITH LEVELS DIRECTLY ABOVE OR
BELOW OR WITH PEER OBJECTS

IF AN OBJECT BYPASSES A LEVEL, COMMUNICATING DIRECTLY WITH
A GRANDPARENT OBJECT, A MODELING PROBLEM MAY EXIST

IF AN OBJECT COMMUNICATES WITH A COUSIN OBJECT, A MODELING
PROBLEM MAY EXIST

~ POSSIBLE PROBLEMS:

HOLLOW BUBBLES

IMPROPER LEVELING

17 December 1989

Unclassified Page 8
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IOM MODELING GUIDANCE - NON-COMMUNICATING PEERS

¢ OBJECTS IN A GIVEN LEVEL SHOULD HAVE SOME FORM OF COMMU-
NICATION

#  THIS IS NOT A HARD AND FAST RULE, BUT SHOULD BE EXAMINED
e POSSIBLE PROBLEMS

~  IMPROPER ALLOCATION. OF FUNCTIONAL OBJECTS - OBJECTS
MAY NEED TO BE PROMOTED

17 December 1989 7 Unclassified 7 Page 9
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IOM MODELING GUIDANCE - "HOLLOW BUBBLES”

*  GENERALLY, IN AN IOM, "HOLLOW BUBBLES” ARE BAD

-  "HOLLOW BUBBLE” IS A TERM USED FOR PACKING SEEMINGLY
RELATED PROCESSES FOR CONVENIENCE OF REPRESENTATION

=  USED HEAVILY IN STRUCTURED ANALYSIS

* PROBLEMS:
- BREAKS THE IOM RULE THAT ALL OBJECTS MUST PERFORM
WORK
- SERVES ONLY, AT MOST AS A DATA AND CONTROL MESSAGE
PASS-THRU
- CAN. OBSCURE THE FACT THAT AN ORGANIZATION IS
IMPROPER ’
17. December 1989 Unclassified ' Page 10
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Appendix D.© Appendix D - IOM Diagram Notation

Transformation Graphs

~

(e}
e

—— Continuous Data Flow
——» Discrete Data Flow

- - - —+ Event Flow

Control Flow

Data Stores

hY

» Sensors/Controllers

Q Object / Function

-~

\/ ) Control Transformation
.~ Y,
State Machines
-
: State
‘ Transition
§ Y,
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ATTACHMENT A
LIST OF REPORTS SUBMITTED TO DTIC

STARS Technical Plan Analysis (Final)

Environment Capability Matrix

Repository Guidelines and Standards

Foundation Tools Guidance and Education

STARS Structure (DoD AAS IOM Document Version 1.3)

Information Object Modeling Methodology

Software-First Life Cycle Final Definition

Practical Aspects of Repository Operations

Repository Operations and Procedures

Updated Application Blueprint Definition for C3

Repository Guidebook (Final) Technical Report

Repository Prototype System Specification

SGML Product Review

Technical Report: DTD Creation

Briefing DTD User's Guide

SGML Lessons Learned

Sample Tailoring of 2167A DIDS for Software-First Life Cycle

General Definition of Project (Ada/SQL Binding)

User's Manual for a Prototype Binding of ANSI-Standard SQL
to Ada Supporting the SAME Methodology

NOTE: The report "Repository Guidebook (Final) Technical Report"
includes three smaller reports:

IBM STARS Repository Guidebook

STARS Repository User's Guide
STARS Reusability Guidelines
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""\ Information Object Models (IOM)

This section provides the Information Object Models for the major functional objects. The functional
objects presented are:

* 1.0 Traffic Surveillance

¢ 2.0 Weather Surveillance

* 3.0 Prediction and Resolution

¢ 5.0 Aircraft and Track Management
¢ 6.0 Flight Plan Entry Support

* 7.0 Flight Plan Operation Support
* 8.0 Area Control

» 4.0 Recording Support.

Functional objects 8.0 Area Control and 4.0 Recording Support are included, but are not complete. Per-
sonnel assigned to complete these objects were released by management, before they could complete their
required documentation assignments.

Information Object Models (I0M) 23




STARS Deliverable 1206

reTized
AADAN
ALZPORTS

RADAR
COUNTING

141 RADAR
3Uravison

1.1 RADMR
SUPLRVISOR

I 81T sucxey l

STATIONARY
TARGETS ‘

MILITARY
PRINMARY
RADAR
TAGLTS

NOAAD

N

2.1.2. RADAR

032 COVERAGE

1.1.2, NILITARY
081 STACON CooLs

]

JNNLD

0.1 AIRCAATT

CHARACTEALSTICS
e
PADAR
FAILURL
RADAR NOTITICATION
Reser
13 RADAR 1.1 RADAR 1.1 RADAR
SUPLAVISOR SUPZAVISOR SUPLR/ISOR

2A0A2
Jnwrs nronzs
RADAR
b aercars
O SITE AzAR
MADAR DATA arronr €
~
NSTAICIED rLeer —
ARPA RADAR
BATA
4
& FiLTead
macet
RLLORTS-
MIXITARY I
coots. NON=ZARGEY
coots

SLOERVISCA
PROCESSING =

RACAR STROBE
“IsSACL

WEATHER AP
PESSACTS

MAZAR
TEST/STATUS
MESSASES

1.1 RADAR
SVPLAVISCA

2.2 WEATHFR
DISPLAY PAXLSSING

Figure 14. 1.1 RADAR SUPERVISOR. This figure illustrates RADAR SUPERVISOR and its children objects,

.11 RADAR COUNTING, 1.1.2 RADAR REPORT FILTER, 1.1.3 ECM DETECTOR, 1.1.4
NON-TARGET DATA PROCESSING.
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. Figure 15. 1.1 RADAR SUPERVISOR BEHAVIOR. This figure illustrates the state transition diagram for
’ changing between three states, namely; RADAR ONLINE, RADAR INVALID, and RADAR

OFFLINE.

1.0 Traffic Surveillance 36




*$192[q0 9531 UIIMIIQ SMOYJ UonBWLIOJUI 1) SINeTISR||I os[e dInTy 3y |, ‘wIASLS jonuor)
BIIY SYV o 3 Jo salqo jeuonouny solews ap sarensnjir 3in3y siy] -Aype. jonuo) easy SYV goq °§ 24081

ive oo w0
4408 Auing
N4 20314

AWy
=11TA%08
NHLY N

*e

e g

ONY Inopily 20 AA

-

[ L4 2307 . - ire T )
/7 eIVl s 4 Vi ixiig}
2119 wvove - 2118 wvawe
201
SISKTVWY o ,
A1 TIN 10
TOIVIS
1 1A
g a8
vivh 25
) vive
nraoy fnivis &3 NI “v11134uns
* ML AL atejver
~idigma L0 ~
.4 . A\ o Se—— -
P
i, )
“118 3T ‘ viva
] AviasiQ ﬁ
W1 Loty 23MvL
o NrosIN/
4c10 1ITRe AVOLEIN
SI8ATVNY VWL $°0

SNIViS &Y

-

¥iva av1
-as10 Aung —
001
dteent ~11en8

¥ivo 1O

Ot iives
~H111 LN o t
JiirmL

- J)
TVIVO AVid
-$10 Auns
wInLIN )
SINTEM \
o~ - ~
M
1105300000
7 sarnis I
wa 113 vINL/§1040
180NN /023
b £14000 X148
. TITve 1M €70
R
nerns eo € -
w wodans f.Wv %044ns
Vivo 201 04 A&L
sndent $40 - oY
o1 1uor1s ot s
r QILVAITYA

00Z1 d1qeaaliap(] SUV.LS




